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PREFACE 


The idea for this manual was conceived many years ago. Differeht color 

PROCESSES WERE TRIES AS THEY WERE INTRODUCED. HOWEVER, ROME SEEMED TO PRODUCE 
THE OESIRED RESULTS UNTIL EASTMAN KODAK COMPANY STARTED ITS SERVICE OF PRODUC¬ 
ING KODACOLOR NE6ATIVE8 FROM KODACHROMES, THEN MAKING PRINTS FROM THE KOSACOLOS 
NEGATIVES* 

Prior to this, Mr. Wheeler and I had starteo to oocuhent certain plant 

DISEASES 8Y PHOTOGRAPHING THEM IN COLOR. AFTER TRYING THE NEW EASTMAN SERVICE 
WE WERE CONVINCEO THAT THE COLORS OF THE DISEASE SYMPTOMS COULD IN HOST CASES 
RE REPRODUCED ACCURATELY ENOUGH FOR SYMPTOMATIC DETERMINATIONS* 

Exact data on magnification for each photograph are not availadle. In some 

CASES THE OBJECT APPEARS AS APPROXIMATELY NATURAL SIZE IN THE PRINT (SEE NO. 22). 
OTHERS HAVE BEER ENLARGED TO AS MUCH AS SEVEN TIMES (SEE NO. 40), BUT IN EACH 
CASE AN EFFORT WAS HADE TO PRODUCE A PICTURE THAT WOULO FURNISH THE AMOUNT OF 
OETAIL NECESSARY TO GIVE A CLEAR UNDERSTANDING OF THE OISEASE SYMPTOMS PORTRAYED. 

This compilation is primarily for the use of plant quarantine inspectors of 
this Branch, to assist them in recognizing the types of injury caused sv plant 

DISEASE ORGANISMS. 

I WISH TO EXPRESS GRATITUOE TO MRS. ALICE J. WATSON ANO MISS EDITH K. CASH 
FOR THEIR HELP IN TRANSLATING, FROM lATIK INTO ENGLISH, CERTAIN OF THE FUN6US 
DESCRIPTIONS USED IN THIS BOOK. MY THANKS GO LIKEWISE TO ALL PLANT QUARANTINE 
INSPECTORS FOR THE CARE EXERCISED IN PREPARING AND SHIPPING THE PLANT DISEASE 
SPECIMENS; TO MISS BESSIE CARPENTER FOR HER EXCELLENT WORK OF TYPING ANO PROOF¬ 
READING THE MANUSCRIPT; ANO TO MR. WILLIS H. WHEELER FOR HIS SUPPORT, ENCOURAGE¬ 
MENT, SUGGESTIONS, CORRECTIONS ANO UNLIMITED PATIENCE IN CONNECTION WITH THE 
PRODUCTION OF THIS BOOK. 

This leather sinoer was used since the fillers provided the proper protection 

FOR THE COLOR PRINTS. IN USING THIS BOOK IT WOULD BE ADVISABLE TO PROTECT THE 
PRINTS FROM LONG EXPOSURES TO ANY BRIGHT LIGHT. 

Corrections and suggestions would de very much appreciated. 


A. L. L 





FOREWORD 


Thc Plant Quanantine Branch f in attempting to modernize its training 

PROGRAM, HAS R6COGNIZCO THE VALUE OF VISUAL EDUCATION* AS A PART OF 
SUCH EDUCATION IT WAS LONG AN AMBITION OF MINE THAT WE SHOULO OFFER TO 
OUR ASSOCIATES IN PLANT QUARANTINE WORK A TEXT TO ILLUSTRATE IN COLOR 
AT LEAST SOME OF THE SYMPTOMS OF PLANT OISEASES* IT HAS FINALLY 
REMAINED FOR OUR BRANCH ASSOCIATE, MRS* ANNIE L* LONR, TO BRING TO US 
SUCH A TEXT BEAUTIFULLY ILLUSTRATED WltH COLOR PHOTOGRAPHS PREPARED 
FROM KOOACHROMES* 

The color photographs themselves were in most cases prepareo by 
Mrs. Lorr, who by persistence and a careful attention to detail has 

BECOME AOEPT AT THE PARTICULAR PHASE OF PHOTOGRAPHY REQUIRED. SPECI¬ 
MENS USED WERE CHOSEN FOR THEIR ILLUSTRATIVE VALUE WITHOUT PARTICULAR 
REGARO TO THEIR ORIGIH* THEREFORE, SOME WERE FROM FOREIGN SOURCES AND 
OTHERS CAME FROM COLLECTIONS MADE WITHIN THE BORDERS OF THIS COUNTRY. 

IT 1$ THE INTENTION THAT THIS BOOK SHALL BE ONE OF THE ESSENTIAL 
TOOLS TO BE USED IN FUTURE IN-SERVICE TRAINING COURSES OFFERED TO 

Plant Quarantine inspectors who are continually called upon in their 

OAILY ACTIVITIES TO RECOGNIZE THE POSSIBLE PRESENCE OF PLANT DISEASES 
IN IMPORTED PLANT MATERIALS THAT COULD REPRESENT A THREAT TO AMERICAN 
AGRICULTURE. TO THAT EHO I HEARTILY COMMEND THIS BOOK FOR CAREFUL 
STUDY BY OUR ASSOCIATES* 


Willis B* Wheeler, Head 
Nursery Stock Section 
January 1956 
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PUTS 

NO. 

74 Aschersonu tursinata 
ON Citrus leaf 
65 Aschersonia sp. 

On Palm leaf 
113 asper&illus flatus 
On Tulip 

113 Aspersillus riser nut. cinnanoheus 
On Tulip 

48 Aulosraphun sp. 

On A6ave leaf 

99 Botrvtis elliptica 
On Lily bulb 

97 Botrytis gladioloruh 

On GLADIOLUS CORN 

101 Botrytis tulipae 
On Tulip bulb 

118 Broun concentric harkings 
On Gladiolus corns 

62 Camellia ring spot virus 

on Camellia leaf 
17 "Cancrosis b" 

On Citrus limon 

11 Cercospora angolensis 

On Citrus sinensis fruit 

12 On Citrus sinensis leaf 
53 Cercospora capsici 

On Capsicum annuum 

63 Cercospora hanoelii 

On Rhododendron (Azalea) sp. 

38 Cercospora purpurea 

On PENSEA AMERICANA 

43 CERESELLA AN0R0P060NIS 

ON Tricholaina ripens 

44 Chaetomiun sp. 

On Bamsusa sp• 

9 CHRVSOMYXA LED I VAR. rhododensri 
Or Rhododendron leaf 
10 Cnrysonyxa ledicola 

On Picea sitcnensis 


39 Clabosporinn hersarun 
On Pyrus communis 

45 COLLETOTRICNUM GL0&0SP0RI0IDE3 

ON MALUS SYLYESTRIS 

46 ENLAR6E0 SECTION 
36 COLLETOTRICNUM 6RISEUM 

ON EU0NYHU3 SP. 

117 Concentric rings 

On glaoiolus corns 

47 Cronantium coleosporioides 

On Pinus contorta 

76 CURVULARIA LUHATA 

ON BUDS AND STEMS OF GLAOIOLUS 

69 DlATRACTIBM COROIAE 

On Cordia glabra 

70 Enlarged section 

68 OlPLOOIA HER 11 

ON NERIUM oleander 
94 Ditylenchus OIPSACI 

On Narcissus bulb 
39 Ditylenchus sp. 

On Colcnicum 

92 Oh Dutch Iris sulbs 

93 On Iris bulbs 

90 On Scilla bulbs 

91 On Spanish Iris bulbs 

24 Els i hoe australis 

On Citrus sinensis 
17 On Citrus limon 

27 Els i hoe fawcett i 

On Citrus limon 

28 Enlarged lesion 

29 OH Citrus aurantiuh leaf 
51 Exobasibiuh vaccinii 

On Rhooodenoron nudiflorum 

110 FUSARIUM SP. PROBABLY OXYSPORUM 

On Crocus corms 
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SOS 

FUSARIUM 0XYSP0RUM F. GLADIOLI 

59 

Marmor lineopictun 


Oil Gladiolus corns 


ON PRUNUS KAZAN SPLENDEN3 

108 

Cross section of corns 

87 

Mabnor nite 

! OT 

Central core rot of corns 


On Tulip 

77 

FUSARIUN OXYSPORUH F. NARCISSI 

49 

Melanomma pulvis-pyrius 


Oh Narcissus bulb 


On Rhooodendron stem 



3i 

MONILINIA FRUCTIGENA 

57 

Galls (bacterial) 


On Malus sylvestris 


ON RHOOODENDRON 

32 

Enlarged cushions 

23 

GL0E03P0R1 UN LI NETT I COLON 

34 

On Malus sylvestris and 


ON Citrus abrantifolia 


PYRUS COMMUNIS 

25 

Greasy spot "black Melanose" 

6i 

Mottled distortion 


On Citrus aurantiun leaf 

c 

> ON Prunus sp. (cherry) 

79 

"Gunning" 

33 

MYCOSPHAERELLA CATTLEYAE 


On Tulip bulb 


On Epioendrum rabicans 

2 

Gynhosporangiuh haraeanun 

84 

MYSTROSPORIUN AOUSTUM 


OH JUNIPERUS CHINENSIS 


ON IRIS RETICULATA 

4 

Gyhnosporangiuh japonicun 




ON JUNIPERUS CHINENSIS 

88 

Narcissus-mosaic virus 

1 

GYMHOSPORANGIUM 4UN1 PERI“Vi86INIANAE 


Or Narcissus leaf 


On Malus sylyestris 

56 

Nectria cinnabarina 




On Acer macrophvllum 

55 

Intumescences 




On vitis leaves 

35 

Omphalia flaviba 




On Coffea sp. 

78 

Lampetia equestris 

73 

OVULINIA AZALEAE 


(Narcissus bulb fly larva) 


ON Rhodooenoron (Azalea) SP. 

20 

Leprosis (nailheao Rust) 




On Citrus sinensis fruit 

105 

Penicillium GLADIOLI 

21 

Enlarged lesion 


On GLADIOLUS CORN 

19 

On Citrus sinensis stem 

104 

On Gladiolus corm 

60 

Line-pattern virus 

103 

SCLEROTIA ON GLADIOLUS CORM 


On Huhulus lupulus (hop) 

30 

PNOMA citricarpa 

75 

Lophooermium rhooodenori 


on Citrus reticulata 


On Rhooooenorom 

25 

Phonopsis citri 




ON CITRU8 

54 

Macrophona sp. 

85 

PSEUOOMONAS MARGINATA 


ON Orchio leaf 


ON GLADIOLUS CORNS 

114 

Macrophomina phaseolina 

86 

Enlarged lesion 


On Gladiolus corn 



112 

On Gladiolus corn 

67 

RASP LEAF VIRUS 

Hi 

Enlarged lesion 


ON Prunus sp. (cherry) 

58 

On ipomoea batatas 





100 Rhizoctonia tuliparum 
On Tulipa sp» 

115 Rhizoctonia sp. (sclerotia) 

On Tulip bulb 

106 SCALO CAUSED BY STORASE COHOITIOSS 
On Tulipa sp. 

50 SCLER07INIA XERNERI 

On Abies balsamea 

102 SCLEROTINIA NARCIS3ICOLA 

On Narcissus bulb 
98 SCLEROTIUM CEPIVORUM 

On Allium sativum 

116 SCLEROTIUM SP. 

ON LYCORIS SP. 

22 SEPTORIA CITRI 

On Citrus limon 
26 SEPTORIA 0EPRE83A 

On Citrus sinensis 
37 Sphaceloma perseae 

ON PERSEA AMERICANA 

52 Sphaceloma punicae 

ON PUNICA 6RANATUM 

40 SPHACELOMA SP. 

ON GLYCINE MAX STEM 

41 ON GLYCINE MAX LEAP 

42 Enlarges section 

55 Sphacelotheca sorghi 

On Sorghum vulgare 

95 Stromatinia gladioli 

ON GLADIOLUS corms 

96 Enlarged lesion 
64 Synchytrium endobioticum 

On Solanum tuberosum 

3 Thecopsora areolata 

On PiCEA EXCELSA CORE 

56 Tubercularia vulgaris 

On Acer macrophylluh 


80 unknown Disease 

On Tulip Philip Snowden 

7 Uredo guacae 

On Stanhopea sp. 

8 Uredo nigropuncta 

On Epioendrum sp. 

5 Uredo oncisii 

On Zygopetalum surti 
72 Uredo scabies 

on Vanilla planifolia 
8| unocystis colchici 

ON BULSOC ODIUM 

82 on Colchicum autumnale 

119 Urocystis glaoiolicola 

On Gladiolus 

120 Inside cut Gladiolus corm 

6 Uromyces assreyiatus 

ON PSORALEA PHYSOOES 
71 USTILAGO MAYDI3 
ON ZEA MAYS 

14 XANTHOMOHAS CITRI 

On Citrus aurantifolia leaf 
18 Oh Citrus mitis 

15 Enlarged lesion 
13 On Citrus sinensis 

83 XANTHOMOHAS HYACINTH I 

In hyacinth us bulbs 

17 Xanthomonas sp. ? ("Cancrosis 8") 

ON Citrus limon 

18 Enlarged lesion 












GVMNOSPORAHGtUM JUNIPERl-VIR6 IN IAM k£ SCHW., ON MALUS SYLVgSTBtS (Twig) 


The photograph shows many aecia from which most of the aeciospores have escaped. The 
FRINGE WHICH APPEARS AROUND THE TOP OF THE AECIUM IS FORMED BY STRIN6S OF PERIOIAL CELLS 
SPLITTING tOWNWARD, INDICATING A DRY ATMOSPHERIC CONDITION. WHEN THE PER ID IA BECOME WET 
THEY CURVE INWARD, CLOSING THE AECIUM. THE AECIOSPORES ARE GLOBOID OR BROADLY ELLIPSOID, 
FINELY VERRUCOSE, 16-24 X 21—31 MU, WITH LIGHT CHESTNUT BROWN WALLS, 2-3 MU THICK, THE 
PORES 8-10, DISTINCT. 

PYCNIA ARE FORMED ON THE UPPER SIOE OF THE LEAF. liREOIA WANTING. TELIA ARE CYLINDRIC 
OR CYLINDR 1C—ACUMINATE 1*5 TO 3 MM. IN DIAMETER AND 10 TO 20 MM. LONG, ARISIN6 FROM THE 
CEDAR GALL. TELIOSPORES ARE TWO-CELLEO RHOMBIC-OVAL OR NARROWLY ELLIPSOID, 15-21 X 
42-65 MU, PALE CINNAMON BROWN, PEDICELLATE. 

PLANT PATHOLOGY BY JONN C. WALKER. P. 422. 1950. 


6YMNOSPORANGIUM HABAEAMUM SYD., ON JUNtPEBUS CHINENSIS (OWARF TREE) 

PYCNIA £PIPHYLLOUS. AECIA HYPOPHYLLOUS, CYLINDRIC, 2-3 MM. HIGH, SOON LACERATE AND 
CANCELLATE, ERECT OR SOMEWHAT SPREADING, THE PERIOIAL CELLS BROADLY LANCEOLATE, OR 
ROUNOEQ AT ENDS, THE OUTER WALL 1.5-2 MU THICK, THE INNER 5-7 MU, THE SIOE WALLS 
COARSELY RUGOSE WITH RIDGES EXTENDING ENTIRELY ACROSS; AECIOSPORES GLOBOIO, 18-23 MU IN 
DIAMETER; WAIL PALE CINNAMON-BROWN, 1.5-2 MU THICK, VERRUCOSE, THE PORES 6-iO. ON 
PYRUS SINENSIS AND P. JAPONJ3A. 

D?eoTa“wan?ing. "TELIA XsVoWN IN THE PRINT), FOLIICOLOUS, PULYINATE, FORMING 
GELATINOUS MASSES, 8EC0MIN6 0ARK-8ROWN; TELIOSPORES ELLIPSOID, 16-23 X 35-50 MU, ROUNDED 
OR NARROWED AT BOTH ENDS; WALL CINNAMOH-BROWN, UNIFORMLY 1.5-2 MU THICK, THE PORES 2 IN 
EACH CELL NEAR SEPTUM, 08 ONE OF THE PORES IN UPPER CELL NEAR APEX; PEDICEL MOOERATELY 
LONG. ON JUNIPERUS CHINENSIS . 

Manual of the Rusts in United States and Canada, by Or. J. C. Arthur, p. 366. |934. 

















6WN0SP0RANGIUM JUNIPERI-VIR6INIANAE SCHW. 
ON HA LUS SYtvESTRIS 
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THECOPSORA AREOLATA (ft.) MAGN., 018 PlCSA EXCELSA 


The photograph illustrates the accial stage of the rust* The aecioia give rise 

TO COLLECT IOHS OF BROWN WARTS OH THE IHMER SIOES OF THE SCALES OF THE SPRUCE COSES* 
The WINO0LOVH AECIOSPORES ARE IRREGULAR; ROUMO TO ELLIPTIC; OR RARELY OBLORG; AHO 
MEASURE 16-22 X 18-35 MU; OIRTY YELLOW-RE0, LATER TURK IMG TO PALE YELLOW. ISPEC— 

T8OH OCCURS OH THE YOUHG LEAVES OF PRUHUS PADUS; P. SEROTIHIA; AHO P. VIRGIHIAHA 
USUALLY IH May. 

UREOIA AHO TELIA FOLLOW IH OROER OH THE PRUHUS LEAVES. AFTER MATURITY THE 
TEL9 08P0RE3 6ERMIHATE TO PRODUCE 8AS101OSPORES. THEY IH TURH ARE WIR08QRHE TO THE 
SPRUCE CONES AHO THE CYCLE IS COMPLETES. UREOIOSPORES MEASURE 10—16 X 15-23 MU; 

ARE SPIHEY; YELLOW; SPHAEROIO TO ELLIPTICAL; ROUGHLY.AKGULAR, AHO ACUTE. TELIA 
EPIPHYLLOUS; WITHIH THE EPIDERMAL CELLS, IRREGULARLY CRUSTED, SLIGHTLY COMVEX AHO 
SOMETIMES ANGULAR, AT FIRST BROWHISH-REO, SMALL, AT LENGTH BECOMING DARK BROWH 
AND CONFLUENT! TELIOSPORES DEVELOPING IN AND FILLING THE EPIOERMAL CELLS, ROUND 
TO CUBE-SHAPED, LONGITUDINALLY SEPTATE, 2-4 CELLED, UP TO 30 MU LONG, BROWN, 

CELLS PRISMATIC TO CYLINDRICAL IN SHAPE. 

Fungous Diseases of Plants, by Jakob Eriksson, p. 237. 1930. 

Saccarbo V.7:764 & 824. 


GYMNOSPORANGIUM JAPONIOUM SYO., OB JUBIPERU3 CHINENSIS (STEM) 

Telia (illustrated) caulicolorus, from a perennial mycelium, on fusiform enlarge¬ 
ments, IRREGULARLY WEDGE-SHAPED, OFTEN INCISED AT APEX, WITH HOLLOWS BELOW, 3-5 MM. 
HIGH, CINNAMON-BROWN; TELIOSPORES ELLIPSOIO, 18-22 X 57-66 MU, USUALLY NARROWED 
ABOVE AND BELOW; WALL PALE CINNAMON-BROWN, UNIFORMLY 1-1.5 MU THICK, THE PORES TWO 
IN EACH CELL NEAR THE SEPTUM; PEOICEL VERY LONG. 

THE PYCNIA AND ACCIA ARE FOUNB ON PHOTINIA AR8UTIFOLIA AND PYRUS " SINENSIS* . 
PYCNIA EPIPHYLLOUS. AECIA HYPOPHYLLOUS, CYLiNBRIC, RUPTURING APICALLY, MOSTLY 
REMAINING TUBULAR, THE PCRIDIAL CELLS LANCEOLATE IN FACE VIEW, WITH THE OUTER 
WALL 2-3 MU THICK, SMOOTH, THE INNER 5-7 MU, OENSELY AND SHARPLY SUBSPINULOSE; 
AECIOSPORES GLOBOIO OR ELLIPSOID, 17-18 X 19-23 MU, WALL DINGY YELLOW, 2.5-3.5 MU 
THICK, VERRUCOSE, THE PORES 6 TO 10. 

MANUAL OF THE RUSTS IN UNITED STATES AND CANADA, BY OR. J. C. ARTHUR. P. 372* 

















UREOO OWC10 >1 P. HEWN*, OW ZYGOPETALUM BURT1 


SOW I AMPKIGENOUS, SPOTS DARK, ROUND, OF VARIOUS SIZES, AT LENGTH BECOMING IRREGULAR 
AKG CONFLUENT 9 SOMEWHAT THICKENED 9 MORE OR LESS NUMEROUS ANO PUSTULATE , COVERED 8Y THE 
PALE EPIOERMIS 9 AT LENGTH OPENING BY A CENTRAL MINUTE PORE 9 ORANGE 9 \/2 - I MM# IN 
DIAMETER, SPORES OVATE TO ELLIPSOID, SPARINGLY SPINY (ESPECIALLY AT THE APEX), YELLOW 
TO YELLOW-BROWN, 22-30 X 15-22 MU, EPISPORE 1.5 - 2.5 MU THICK, GERM PORE OBSCURE* 

Heowigia 41:15* 1902. 

Syoow, MONOGRAPH Ia UrebINEAR6M 4:505* 1924. 


UROMYCES AB 8 REVIATUS ARTH . 9 It 1 9 ON PSORALEA PHYSODES 

PYCNIA HYPOPHYLLOUS* 

AECIA AND UREDIA WANTING* 

TELIOSPORES BROADLY OBOVOIO, 21-26 X 26-42 MU, CHESTNUT-BROWN; WALL UNIFORMLY 3 MU 
THICK; PORE AT APEX ANO SLIGHTLY PROJECTING; PEDICLE HYALINE, DELICATE, AS LONG AS THE 
SPORE, USUALLY DISAPPEARING* 

MANUAL OF THE RUSTS IN UNITED STATES AND CANADA, BY OR* J. C* ARTHUR* P* 245. 
SACCARDO 23:653* 








































































UBE90 8UACAE MAYOR, OH STARHOPEA SP. (LEAF) 


SORi AMPHY8ER00S OR MORE OFTEH HYP0PHYLL0U3, SPARSE TO RUNEROUS ARD HERE ARO THERE 
6R0UPE0 BUT ROT COSFLUEHT, HOURS (ABOUT 5 MM.), SWOUER (PUSTULATE), YELLOW BROWS, IR 
THE CERTER OF THE PUSTULES A YELLOW PAPILLATE COYERIH6 OF THE SWOLLER EPIDERMIS 
BEC0NIR6 RUPTURES, BORRE OH YELLOW-BROWH TO TAWHY SPOTS, SPORES CLOBOSE 23-26 MU IR 
DIAMETER TO OVATE 23-28 X 19-23 MU, YELLOWISH, MEHBRAHE 2-2*5 MU THICK, RATHER 
LOOSELY ECHISOLATE, 6ERM PORES OBSCURE. 

Sybow. Morooraphia Uredirearum V.4:504. 1924. 


Ubeoo ribropurcta p. Herr., or Epipbrdrum sp. (leaf) 

UREDIA HYPOPHYLLOUS, F0RMIH6 IRREBULAR 0RAR8E OS BLACKISH MASSES, l-£ MM. ACROSS, 
PULVERULERT, CIRHAMOR-RROWR, OREBIOSPORES ELLIPSOID OR OSOVOID, 20-25 X 24-32 MU, 
WALL BR0WRI8H-YELL0W, 2-3 MU THICK, SPARSELY ARB COARSELY VERR0C03E-ECKISOLATE, THE 
PORES 3, EQUATORIAL; OCCURS OR ORCHIOACEAE. 

Mahual of the Rusts ir or iter States ahd Caraba, by Or. j. C. Arthur, p. 392. 






Chrysomyxa lepi (Alb, & Schw.) oe Baby var* rhooodenori (DC. ) Savili, 

ON RHODODENDRON LEAF 

UREOO AND TELIA STAGES ARE FOUND ON THE UNOER SURFACE OF RHODODENDRON LEAVES, 

UREOIOSPORES, USUALLY TERMEO THE SUMMER SPORES, ARE SLIGHTLY ELLIPSOIDAL, 
YELLOW, AND MEASURE 15-22 X 17-28 MU WHEN MATURE* THE WALLS ARE IRREGULARLY 
THICKENED TO GIVE A WARTY APPEARANCE• 

Mycelium is distributed through the leaf tissue and fills the spaces between 
the cells* This causes the death of leaf tissue and loss of healthy green color, 

Teliosfores 50-14 MU wide, not expanded towards the top, obtuse to round in 
SHAPE* 

AECIA FOUND on UNOER SIDE OF THE NEEDLES OF PlCEA EXCELSA, NOT YET KNOWN IN 
North America* 

Fungous Oiseases of Plants, by Or* Jakob Eriksson* p* 220, 1930* 

North American Species of Chrysomyxa, by Or. 0* 8, 0. Savile, Canadian 
Journal of Research, C, 28:325, June 5950* 


Chrysomyxa leoicola (Peck) Lagerh, on Picea sitckensis 

Pycnia ampnigenous, punctiform, prominent* Aecia hypophyllous, with com¬ 
pressed, FRAGILE PER ID t UM, THE CELLS ABUTTED OR SLIGHTLY OVERLAPPING; AECIO- 
SP0RE8 BROADLY ELLIPSOID OR GL080I0, VERY LARGE, 22-40 X 27-55 MU; WALL 
COLORLESS, 3-6 MU THICK, COARSELY VERRUCOSE* IN APPEARANCE THE AECIA PICTURES 
HERE CLOSELY RESEMBLE THE AECIA OF C* LEOI VAR# RHODOOERDRl WHICH ALSO OCCURS 
ON LEAVES OF SPECIES OF PlCEA * 

(Any such aecial INFECTION of spruce IN ASSOCIATION with the genus 
RhOOQOSNORON SHOULD BE VIEWEO WITH SUSPICION, AND SPECIMENS SHOULD BE SUB¬ 
MITTED FOR (CERTIFICATION, SINCE THEY MIGHT REPRESENT THE AECIAL STAGE OF 
C* LEOI VAR* RHOPOPENORI, WHICH HAS NOT YET BEEN REPORTEO IN NORTH AMERICA.— 

W. H. W.) 

UREOIA EPIPHYLLOUS, ON REOD ISH-8ROWR SPOTS, SHALL, PALE YELLOWISH OR REOOISHJ 
OREOIOSPORES BROAOLY ELLIPSOID OR 6L0S0I0, 18-29 X 26*36 HO; WALL COLORLESS, 
2.5-3 HU THICK, CLOSELY VERRUCOSE. TELIA EPIPHYLLOUS, FLAT, SHALL, AT FIRST 
aiooo-REo; teliosfores oslons or cuboid, 10-14 X 13-18 mu, in a series 65-80 nu 
Lons; WALL COLORLESS, UNIFORMLY I HU THICK. ON lEOUH OECUHBENS AND L. 

6ROEHLAHOICUM . 

Manual of the Rusts in unites States ano Canaoa, by Dr. J. C. Arthur, 
p. 33, 1934. 






















































CERCOSPORA AN60LENSIS CARVALHO A MENOES II ■ CERCOSPORA AN60LENS IS CARVALHO A MENOES 

ON CITRUS Sl^feNSIS FRUIT I ON CITRUS SINENSIS LEAF 




















CERCOSPORA AN60LENSIS CARVALHO & MEHDES N. SP., OH CITHU8 SIHEHSIS (LEAF ANO FROIt) 


Spots oh leaves rouho, up to 4 mm. ih diameter, promiheht, surrouhoeo by a yellow 

ZOHE, OH THE UPPER SURFACE CRAY 8R0WH, OH THE LOWER VELYETY, ASHY GRAY, DARK BROWN, 
THEK BLACK; COHIDIOPHORES HYPOPHYLLOOS, OEHSELY FASCICULATE, MANY-SEPTATE, 2.7-3.I X 
27-118 MU, ARISIHG FROM A LIGHT BROWN ERUMPEHT, BROWHISH BLACK STROMA, P3EUD0- 
PARENCHYMATOUS, COHIDIA SUBCLAVATE, OFTEH STRAIGHT, HYALINE, 1-6 SEPTATE, 3.2-B.9 X 
24-80 MO. 

Spots oh fruit rouho up to 2 cm. in diameter, sometimes confluent, in the cehten 

BROWNISH-BLACK, LEATHERY, RAI3E0, SURROUNOEB BY A BR0A8 GREENISH BANO. 

Uma Nova Especie oe Cercospora eh Citrus sinensis Osbeck, by Tomaz be Carvalho 
ET Orlanoo Heroes - Bol. ba Soc. Brot. V.27:2QI-202. 1953. 






XANTHOMONAS CITKf (MASSE) OOWSON, OH CITRUS SINENSIS, C. AURANTtFOLIA (LEAF) AND C. MITIS 

(CALAMONOIN ORANGE) ~ 

The disease occurs on leaves, twigs, thorns, older limbs and fruit. Leaf lesions first 

APPEAR AS SMALL, ROUND, YELLOWISH BROWN SPOTS, TRANSLUCENT, OILY, RAISEO, ANO USUALLY 
APPEARING ON THE LOWER SURFACE FIRST. THE TISSUE RUPTURES IN THE CENTER OF THE LESION 
GIVING A ROUGH CORKY APPEARANCE. THE SPOTS INCREASE IN SIZE TO A QUARTER OR HALF AN INCH 
IN DIAMETER WITH CRATER-LIKE DEPRESSIONS IN THE CENTER AND YELLOWISH BROWN TO GREEN 
RAISED MARGINS ANO WATERY YELLOW HALOS. OLD LESIONS ARE BROWN, CORKY, HARD AND LIQUIFIED. 

Spots may occur on the midrib or petiole and result in defoliation. Similar round spots 

UP TO l/4 INCH IN OIAMETER OCCUR ON THORNS ANO TWIGS ANO MAY GIRDLE THE LATTER. ON 
LARGER BRANCHES THE SPOTS ARE ROUGHER, MORE IRREGULAR AHO MORE PROMINEHT. LESIONS ON 
FRUITS HAVE MUCH THE SAME APPEARANCE AS ON THE LEAVES EXCEPT THAT THE YELLOW HALO IS 
USUALLY ABSENT AND CRATER-LIKE DEPRESSIONS ARE MORE NOTICEABLE. FRUIT LESIONS BECOME 
VERY CORKY AND OFTEN SHOW LARGE FISSURES ANO CRACKS. 

The 0R6ANISM ENTERS THROUGH NATURAL OPENINGS OR WOUNDS, OCCUPYING THE INTERCELLULAR 
SPACES ANO DISSOLVING THE MIDOLE LAMELLA. BACTERIA ROD-LIKE, 0.5 - 0.75 X 1.5-2 MO, 
OCCURRING IN CHAINS £ MOTILE BY A SINGLE POLAR FLAGELLUM. 

Citrus canker is often confuseo with leprosis or nailheao rust and in many cases 
such confusion is justifiable. Both oiseases consist of brown, raiseo surfaces, anb 

THE SIZE OF THE LESIONS IS FREQUENTLY THE SAME. CITRUS CANKER LESIONS ARE, HOWEVER, 
ROUGHENEO, NOT 6LAZE0, ANO HAVE THE CRATER-LIKE APPEARANCE ANO THE 01LY-APPEAR»NG 
MARGINS PREVIOUSLY MENTIONED, WHILE LEPROSIS HAS A SMOOTH, ALTHOUGH SOMETIMES CRACKE0, 
SURFACE, AND LACKS THE OILY MARGINS. 

Canker anb scab, which are both enlargements of the tissues, may be more readily 
confused. Scab, however, appears as a wart-like projection from one sioe OF THE LEAF, 

USUALLY WITH DISTORTION ANO, IN OLDER LESIONS, IS WITHOUT THE YELLOW HALO. SPINE 
PUNCTURES ARE SUNKEN SPOTS IN THE TISSUES ANO RARELY HAVE THE HALO SURROUNDING THEM, 

THUS BEING EASILY DISTINGUISHED FROM CITRUS CANKER. 

MANUAL OF BACTERIAL PLANT PATHOGENS, BY CHARLOTTE ELLIOTT. P. M3. 1950. 

Citrus Diseases and Their Control, by howaro S. Fawcett, p. 244-245. 1936. 






























































Xahthohqnas sp.? ("Cahcros is 8"), oh Citrus umoh 

"CARCROSIS 8", AS FAR AS WE CAH OETERHIRE, HAS HOT BEEH REPORTED TO SHFECT GRAPEFRUIT, 
WHILE SWEET ORAHGE IS ALMOST IMMURE TO THE DISEASE. BOTH ARE OF COURSE QUITE SUSCEPTIBLE 
TO CITRUS CAREER. ASIDE FROM THE 01FFEREHCE IH HOSTS, THE OISEASES ARE QUITE SIMILAR. 

FOR A OESCRIPTIOH OF THIS BACTERIA SEE XAHTHOHOHAS CITRI. 


















LEPflOSIS OP CITRUS (RRURE.O WET) „ I 'l.SLS™ S,) °" 

0« CITRUS SINENSIS STEM I CITRUS SINENSIS FRUIT. 























LEPROSIS OF CITRUS (NAILHEAD RUS?), OR CITRUS SINENSIS (FRUIT AND $T6m) 


LEPROSIS IS ALSO KNOWN AS "NAILHEAD RUST* AND "SCALY SARK* IN FLORIDA AND A$ 

*LEPRA EXPLOSIVA" ill ARGENTINA. It OCCURS ALSO IN BRAZIL AND PARAGUAY AND IN THE 

Orient* In Florida, it is severe only on varieties of the sweet orange ( Citrus 
sinensis ) ano less injurious on grapefruit and sour orange. In Brazil ano Argentina, 

LEAF SYMPTOMS MAY OCCUR ON TANGERINES, LEMONS, LIMES AND CITRONS, AS WELL AS ON 
SWEET ORANGES. 

The disease develops at first as round or oval spots on twigs, leaves, and fruit* 

ON TWISS, THE SPOTS ARE AT FIRST RAISED ABOVE THE SURFACE AND ARE CHESTNUT TO AUBURN 
IN color; LATER THE SARK IS GLAZED, HARD, BRITTLE, AND CRACKED, TENDING FINALLY TO 
BREAK INTO SCALES. WHEN THE SPOTS INCREASE IN NUMBER, THEY MAY JOIN, FORMING PATCHES 
OF SCALY ANO SCABBY BARK WITH AN EFFECT RESEMBLING PSOROSIS. ON THE FRUIT IN FLORIDA 

THE SPOTS, l/5 TO \fl INCH IN DIAMETER, MAY HAVE A CHESTNUT BROWN CENTER WITH A LEMON 

YELLOW HALO WHICH FADES IMPERCEPTIBLY INTO THE NORMAL GREEN OF IMMATURE FRUIT. ON 
LEAVES THE SPOTS RESEMBLE THOSE ON FRUIT, BECOMING BROWN IN COLOR, SOMETIMES WITH 
SLIGHTLY RAISED CONCENTRIC RINGS AND A YELLOW ZONE IN THE FORM OF A HALO. LEAF SPOTS 
OF LEPROSIS ARE RARELY SEEN ON FLORIDA TREES, BUT ARE COMMON IN BRAZIL, ARGENTINA, 

ano Paraguay, where great variation exists in the type and appearance of the spots. 

LEPROSIS AFFECTS ALL PORTIONS OF THE TREE ABOVE GROUND FROM THE TRUNK TO THE 

SMALLEST TWIGS AS WELL AS THE FRUIT AND SOMETIMES, BUT RARELY, THE LEAVES* 

LEPROSIS DIFFERS FROM CANKER IN THE FOLLOWING POINTS; THE SPOTS ON THE TWIGS 
ARE MORE GLAZED AND HARD, NOT SPONGY NOR SO PROMINENTLY RAISED FROM THE SURFACE. 

The SPOTS ON THE FRUIT ARE NOT RAISED ABOVE THE SURFACE NOR ARE THEY SP0N6Y» 

LEPROSIS SERIOUSLY AFFECTS SWEET ORANGE TREES BUT RARELY GRAPEFRUIT, WHILE CANKER, 
XANTHOMONAS CITRt, AFFECTS BOTH GRAPEFRUIT ANO ORANGES. 

IN YEARS PAST THESE HAS 8EEN MUCH SPECULATION AS TO THE CAUSE OF THE DISEASE. 

Some have thought it was caused by a fungus, others have suggested that it might 

BE CAUSED BY A VIRUS. ON THE BASIS OF RECENT FINDINGS, LEPROSIS IS APPARENTLY NOT 
0UE TO EITHER, BUT RATHER TO THE FEE0IN6 OF BREVIPALPUS MITES. 

Citrus Diseases and Their Control, by H. S. Fawcett, pp. 252-280, 527-529. 

PLANT OlSEASE REPORTER V38, MO. 3, P. 145. 1936. 









Septoria citri Pass., on Cithus uhoh 


The spots usually consist of small depressions or pits I to 2 mm. in diameter 

AND EXTEND INS NOT DEEPER THAN THE OIL GLANDS. THE BOTTOM OF THE PIT IS USUALLY 
LIGHT TAR OR BUFF, WITH A NARROW GREENISH MARGIN WHICH BECOMES REDDISH BROWN AS 
THE FRBIT MATURES AND COLORS. SOME SPOTS, DARK BROWN IN COLOR, MAY ATTAIN A 
DIAMETER OF 4 TO 10 MM. AND MAY EXTENO INTO THE ALBEDO OF THE RIND, AS IS 
ILLUSTRATED BY THE PHOTOGRAPH. 

PYCNIDIA ARE SLACK, 50 TO 80 MU IN DIAMETER, AND CONTAIN SPORES 2-3 X 14-18 MU. 

The Citrus Industry, by L. 0. Batchelor aho h. J. Webber. V.2, p. 533. 1948. 

Citrus Diseases ano Their Control, by Howard s. Fawcett, p. 524. 





LEPROSIS OF CITRUS (NAIIHEAD RUST) ON 21 | SEPTOR IA CITRI PASS 

CITRUS SINENSIS FRUIT ■ ciTRUSTliioF" 


































































GLOEOSPORIUH LIMETTICOLUM CLAUSEN, OH CITRUS AURANTIFOUA 


The fungus attacks young shoots, leaves, and fruits while they are still tenoer. 
Fruits that are attackeo rut not shed show lesions varying from scab-like spots to 

DEEP CANKER-LIKE AREAS OVER HALF OR MORE OF THE SURFACE. CONSEQUENTLY, THE DISEASE 
MAY EASILY BE MISTAKEN FOR SCAB. THE STRAINS THAT ARE VIRULENT ON THE LIME ARE NOT 
FOUNO ON OTHER CITRUS VARIETIES. THE FUNGUS WAS 0ISTINGUISHEO BY CLAUSEN (|9|2) 
FROM COLLETOTRICHUM GLOEOSPORI PIPES PENZ., WHICH IT CLOSELY RESEMBLES IN GENERAL 
FORM. THE DIFFERENCES BETWEEN THIS LIME FUNGUS AND THE OTHER AS GIVEN BY CLAUSEN 
ARE MAINLY AS FOLLOWS: 6. LIMETTICOLUM PRODUCES NO SETAE, THE ACERVUU ARE ALWAYS 
FLESH COLORED OR SALMON PIKK, WHILE THE OTHER MAY BE DARK OR BLACK ON DEAO LEAVES 
AND TWIGS. The CONIDIOPHORES OF THE LIME FUNGUS ARE HYALINE THROUGHOUT THEIR 
ENTIRE LEN6TH AND ARISE FROM A LOOSE STROMA OF HYALINE HYPHAE, WHILE THE 
CONSDIOPHORES OF THE OTHER ARE PALE, SOOTY AT THEIR BASES, AND ARISE FROM A MORE 
COMPACT STROMA. THE MEASUREMENTS OF THE LIME FUNGUS G. LIMETTICOLUM, AS GIVEN 

BY CLAUSEN, ARE AS FOLLOWS: ACERVUU 50 TO 100 MU In"dIAM£TER, CON 10IOPNOBES 

3-5 X 16—30 MU, AND SPORES 3.5-6 X 12-20 mu. 

CITRUS 01SEASES AND THEIR CONTROL, BY KOWARO $. FAWCETT. P. 298. 1936. 


ELSINOE AUSTRALIS BlTANC. & JENKINS, ON CITRUS SINENSIS 

Sphaceloha australis Bitanc. & Jenkins (shown in photograph) is the imperfect 

STA6E OF E. AUSTRALIS . THIS SWEET-ORANGE SCAB APPEARS ON THE FRUIT AS IRREGULAR 
OR ROUHD,~CORKY EXCRESCENCES, YELLOW OR CLEAR CHAMOIS COLOR, USUALLY I TO 3 MM. 

IN DIAMETER BUT FBEQUEHTLY CONFLUENT AND COVERING A LARGE PORTION OF THE FRUIT. 

With a lens ore may see on the surface of the pustules small, round protuberances 

l/to MM. IN DIAMETER, SOMETIMES SO NUMEROUS AS TO BECOME CONFLUENT ANO COVER THE 
SURFACE OF THE SCAB WITH A CORKY LAYER. THESE PROTUBERANCES ARE LIGHT OR BEEP 
BUFF OR BLACK. 

The PERFECT STAGE, E. AUSTRALIS , IS SELDOM ENCOUNTERED BECAUSE IT IS EMBEDDED 
IN THE HOST TISSUE ARD~WHER PRESENT IS VERY DIFFICULT TO FIND. 

CITRUS 0ISEASES AND THEIR CONTROL, BY HOWARD S. FAWCETT. P. 547. 1938. 



















Greasy spot, also known as "suck melanose", on Citrus aurantium (leaf), compared with true 
melanose pHOMOPsrs citri Fawc., on yellow fragment of Citrus $p. (leaf) 

Black helanose or greasy spot is especially common on grapefruit leaves, although it is 
frequently found on other varieties* It is usually located on the under side of the leaf 

AND DOES NOT APPEAR TO AFFECT THE CHLOROPHYLL TO ANY EXTENT. THE SPOTS HAVE A DARK, SLI6HTLY 
RAISED, GREASY APPEARANCE, UNDER A SEMITRANSPARENT EPIDERMIS. THE IRREGULAR SPOTS APPEAR TO 
DEVELOP AFTER THE LEAF TISSUE IS MATURE AND IN THIS RESPECT DIFFER FROM TRUE MELANOSE. THE 
CAUSE OF GREASY SPOT IS NOT KNOWN. ABOUT 1952 SHOICHI TAKKAKA AND SHUNICMI YAMAOA, AFTER 
NUMEROUS EXPERIMENTS, REPORTED MYCOSPHAEBELLA HORfj HARA AS THE ORGANISM WHICH PRODUCES THE 
SYMPTOMS OF GREASY SPOT. (DESCRIPTION IN MYC0L06IA V.9:367. 1917.) 

PHOMOPSIS CITI*! US IONS HAVE THE SAME GENERAL APPEARANCE WHETHER ON LEAVES, STEMS OR 
FRUITS AND RESULT IN THE FORMATION OF SMALL, HARD, RAISED, REDOISH-BROWN SPOTS OR SPECKS, 
SCATTERED OVER THE SURFACE OF LEAVES OR FRUITS. IN GENERAL, THESE SPOTS ARE ROUNO WITH A 
SMOOTH, GLAZED SURFACE AND ARE USUALLY BORDERED BY A LIGHTER COLOREO RING. THIS ORGANISM 
IS DESCRIBED AS FOLLOWS: PYCNIOIA SCATTERED, OVOID, PARENCHYMATOUS, GREEN OR OARK, 200 - 
450 MU IN DIAMETER, ERUMPENT, THICK-WALLED, TOP EASILY BROKEN AWAY LEAVING SPORES EXPOSED; 
OSTICLE 35 - 45 HU| SPORES OVATE OR FUSIFORM, OFTEN FLATTENED ON ONE SIDE, HYALINE, OFTEN 
I - 3 GUTTULATE, 2.5-4 X 5-9; CON ID IOPHORES 1.5 X 12-15 MU; STYIGSPORES 0.75-1.5 X 20-30 MU, 
EASILY OETACHEC, CURVES AT ONE ENO. ON DEAO TWIGS, AND VERY INFREQUENTLY ON FRUIT ROTTED 
BY THE FUNGUS, WHICH 6AINS ENTRANCE THROUGH THE STEM END. THE PYCNID IA-LIKE SPOTS (SEE 
PHOTOGRAPH) ON LEAVES, TWIGS, AND FRUIT ARE GUM-FILLED LESIONS, RESEMBLING PYCNIOIA, 

BUT CONTAIN NO SPORES. 

The ascogehous, or perfect stage, is known as Oiapqbths citri . 

Manual cf Plant Oiseases, by Or. F. 0. Healo. p. 709. 1833. 

Plant Disease Fungi, by f. L. Stevens, p. 342. 1925. 


Septoria oepressa mcAlp., on Citrus sinensis var. "Valencia" 

Depressions on skin of fruit, brownish to blackish, irregularly circular, glistening 

WHEN FRESH, MAY BE EITHER OARK TOWARDS THE CENTER AND RUDDY-BROWN TOWARDS THE CIRCUM¬ 
FERENCE, OR THE REVERSE, VARYING IN SIZE FROM |/4 INCH TO I INCH IK DIAMETER, AND SEVERAL 
HAY RUN TOGETHER. PYCNIOIA MINUTE, PUNCTiFORN, IMMERSED, BLACK, IN SMALL GROUPS, GLOBULAR 
TO SUB-GLOBOSE, OPENING BY PORE, ABOUT I 12 MU IN DIAMETER. CONIOIA HYALINE, SUB— 
CYLINDRICAL, STRAIGHT OR SLIGHTLY CURVED, USUALLY I-SEPTATE, SOMETIMES SLIGHTLY CON¬ 
STRICTED AT SEPTUM, WITH ROUNDED ENDS, AVERA6E 2 X 15 MU, BUT VARYIR6 IN SIZE FROM 
1*5-3.5 X 13-19 MU. 

Fungus Diseases of Citrus Trees in Australia, by D. McAlpine. p. 83. 1899. 
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Els>1106 FAWCETT) BITABC. & J6NKMS, OB CITRUS LIHOH (FRUIT) ABO CITRUS AUBABTIUH (LEAF) 


The THREE FH0T06RAPHS illustrate Sphaceloha fawcetti JERKIES, which is the imperfect 

STAGE OF E* FAWCETTt . THIS SOUR-ORANGE SCAB OR VERRUCOSIS IS ESPECIALLY SEVERE 0* SOUR 
ORANGE AN? IS ALSO COMMERCIALLY IMPORTANT ON LEMON, GRAPEFRUIT, SATSUMA, ANO CERTAIN 
OTHER VARIETIES* 

Lesions on the fruit appear either as corky projections with oistinct distortion of 

THE FRUIT OR AS IRREGULAR, SLIGHTLY RAISEO SCABS WITHOUT MUCH FINAL DISTORTION* 

Lesions on the leaves before they have unfoloeo are small, semitranslucent dots, 
soon becoming sharply defineo papillary elevations, flat cr somewhat depressed at the 
center* The color of the young lesions is often salmon buff or flesh ocher. The 

CENTRAL AREAS OF SLIGHTLY OLDER LESIONS ARE OFTEN ORAB, OWING TO THE FORMATION OF 
TINY TUFTS, FORMED OF CON 101OPHORES ANO SPORES OF THE PATHOGEN. WITH THE HARDENING 
OF THE LEAF, THE LESIONS BECOME ROUGH, CORKY, AND WART-LIKE AND OCCASIONALLY DISINTE¬ 
GRATE TO SOME EXTENT; THEY ARE THEN OULL TAN IN COLOR* LESIONS OCCUR OR BOTH SURFACES 
OF THE LEAF BEING MORE NUMEROUS ON THE UNOERSIOE. 

SCAB AFFECTS TWI6S OF ONLY the most susceptible varieties and OH very succulent 

GROWTH, SUCH AS RAPIOLY GROWING NURSERY STOCK. 

ACERVULl SOLITARY OR CONFLUENT, SUBCIRCULAR, CHIEFLY LESS THAN I MM. IN OIAMETER, ON 
LEAVES INTRAEPIDERMAL, BECOMING ERUMPENT, PSEUOOPARENCHYMATOUS AT BASE, MAY ALSO EXTENO 
TC THE UNDERLYING HOST TISSUE, IN THIS REGION MAINLY PLECTENCHYMATOUS; CON 101OPHORES 
ARISING PERPENDICULARLY FROM SURFACE STROMA, STANDING CLOSE TOGETHER, CYLINDRICAL, 

APEX SHARP POINTEO, BLUNT APICULATE OR OBTUSE, ONE TO THREE CELLEO, HYALINE, BUT MAY 
BECOME OUSKY, PRINCIPALLY 3-4 X 12-22 MU; CONIDIA ACROGENOUS, ALSO PLEUROGEMOUS 
(OBSERYED IN CULTURE), OBLONG, ELLIPSOID, SLIGHTLY RENIFORM OR OVOID, RANGING FROM 
2-6 X 5-10 MO, USUALLY 2*5-3*5 X 6-8.5 MU, OFTEN BIGUTTULATE, ONE OIL DROP AT EACH 
END, CONTINUOUS, HYALINE, SOMETIMES BECOMING EL0N6ATED OR SWOLLEN AND ONE SEPTATE 
AND DUSKY* 

The perfect stage is described as follows: Ascomata more or less scattered, pulvi- 

NATE, DARK BROWN, CIRCULAR TO ELLIPTICAL, 36-80 X 38—106 MU; EPITHECIUM COMPOSED OF 
DARK-COLORED PSEUDOPARENCHYMA, 5-9 MU THICK; ASCI i TO 20 OR MORE IN A SINGLE ASCOMA, 
DISTRIBUTED IN THE LIGHTER COLORED STROMATIC REGION BENEATH THE EPITHECIUM, GLOBOSE 
TO OVOID, 12-16 MU IN DIAMETER, WALL OF UNEXPANDED ASCUS THICKENEO IN UPPER PORTION; 
A3C0SP0RES HYALINE, OBLONG-ELLIPTICAL, 5 X 10-12 MU, TWO TO FOUR CELLEO, USUALLY 
CONSTRICTED AT THE MIOOLE SEPTUM, UPPER HALF OF SPORE THICKER ANO SHORTER, LOWER 
HALF THINNER AND LONGER; EPISPORE 1*2 MU. 

NOTE: Since the symptoms of the sweet-orange scad and those of the sour-orange scab 

ARE RATHER SIMILAR, ONE IS OFTEN MISTAKEN FOR THE OTHER. EXCEPT FOR CULTURE WORK, 

THE MOST RELIABLE METHOO OF DISTINCTION IS TO KNOW THAT SWEET-ORANGE SCAN IS ONLY 
FOUNO ON SWEET ORANGES, TANGERINES, AND SWEET LIMES* 

Citrus Oiseases ano Their Control, by howaro S. Fawcett* pp. 530-536. 








PHOm CITRICARPA MCAlP., OM CITRUS RETICULATA (MANOARIK ORABGE) 


The photograph illustrates citrus black spot on dried peel. This organism is 
POUMO MAINLY ON THE FRUITS, ALTHOUGH IT OCCASIONALLY AFFECTS THE LEAVES AND TWIGS 
BUT NOT THE LARGER BRANCHES. SMALL REDOISH-BROWH SPOTS AT FIRST APPEAR ON THE 
SURFACE OF THE FRUIT; LATER, THESE SPOTS TURN DARKER, BECOMING SOMETIMES ENTIRELY 
BLACK. The SPOT MAY BE ONLY l/25 TO |/|2 INCH (l -2 MM.) IN DIAMETER, BUT WITH 
TIME THE AREA MAY SPREAO TO FROM l/3 TO 2/5 INCH (8 - 10 MM.) IN 01AMETER. AS 
THE SPOT MATURES, A REDOISH-BROWH RAISED MAR6IN FORMS AROUND THE OUTER EDGES, WHILE 
THE CENTER SOMETIMES BECOMES 0EPRE8SE0 AND ASSUMES A LIGHT TAN OR BROWNISH COLOR. 

Later, still further sinking takes place often extending from | to 2 mm. into the 
SKIN tissue. At the same time the pits darken in color at the eoges. Pycnioia 

SOMETIMES SHOW IN THE DEPRESSED, LIGHT-COLORED AREA; THEY ARE BLACK ANO A MERE 
‘fraction OF A MILLIMETER IN DIAMETER, SOLITARY OR IN GROUPS, SOMETIMES CIRCULARLY 
ARRAN6E0, DARK-BROWN BY TRANSMITTED LIGHT, PUNCTIFORM, GLOBULAR, ERUMPENT; PORE 
ABOUT 20 MU IN DIAMETER, ALTHOUGH IT MAY BE SOMEWHAT ELLIPTICAL; CON ID IOPHORES 
HYALINE, SLENOER, ABOUT 6 MU LONG; CONIDIA HYALINE, SOMEWHAT VARIABLE IN SHAPE, 
ELLIPTICAL TO OVATE OR EVEN PEAR-SHAPED, WITH CONSPICUOUSLY GRANULAR CONTENTS, 
OCCASIONALLY BEARING A HYALIRE APPENDAGE AT THE APEX, 4.5-6 X 8-11 MU, AVERAGE 

5.5 X 9.5 mu. 

WHILE THE IMPERFECT STAGE OF P. CITRICARPA HAD LON6 BEEN KNOWN, IT WAS NOT 
UNTIL 1948 THAT ANY WORKER OFFER?0 A DESCRIPTION OF A POSSIBLE PERFECT STAGE. AT 
THAT TIME TEMPLE B. KlELY DESCRIBED THE ASCIGEROUS FORM OF THE FUN6US UNOER THE 
NAME GUIGNAROIA CITRICARPA. HER DESCRIPTION FOLLOWS: 

PERITHECIA SOLITARY |2S - 135 MU, ALSO IN 6R0UPS OF TWO 220 - 240 MU ANO THREE, 

340 - 360 mu. Perithecial wall 20 - 22 mu thick. Carbonaceous dark brown by trans¬ 
mitted LIGHT, 6L0B0SE, DEVELOPING FROM A PYCN1010-SCLEROTIUM. SUB—EPIOERMAL, FINALLY 
ERUMPENT, NO STROMA PRESENT NOR DISTINCT BEAK, BUT AN OSTIOLF. 14-16 HU IN DIAMETER 
AT MATURITY. ASCI 12-15 X 50-85 MU, 45 TO 60 IN NUMBER ARISING FROM THE BASE OF THE 
PERITHECIUM, CLAVATE; CYLINDRICAL, EI6HT SPORED, UNISERI ATE CHANGING TO BISERlATE AT 
MATURITY. ASCOSPORES, HYALINE TO GRANULAR GRAY, USUALLY WITH ONE LAR6E CENTRAL 
GUTTULE AT MATURITY. NON-SEPTATE BUT OCCASIONALLY WITH SEPTUM HEAR ONE EHO OF THE 
A3COSPORE, 3.3- X 8-17.5 MU, WITH A SMALL ROUND CLEAR GELATINOUS CAP AT EACH END. 
PARAPHYSES AND PERIPHYSES ABSENT. OCCURRING ON 80TH SURFACES OF OECAYING LEAVES OF 
CITRUS, NEVER ON THE FRUITS. 

IT IS QUITE UNLIKELY THAT INSPECTORS WILL ENCOUNTER PERITHECIA OF THIS FUNGUS 
WHICH ONLY OCCUR ON FALLEN LEAVES. 


Citrus Oiseases aho Their Control, by Howard S. Fawcett, p. 525. 1936. 

Fungus Diseases of Citrus Trees in Australia, by 0. McAlpine. p. 8|. 1899. 

Preliminary stuoies on guignaroia citricarpa n. sp.. The ascigerous Stage of 


PHOMA CITRICARPA MCALP. ANO ITS RELATION TO BLACK SPOT OF ClTRUS.BY TEMPLE 8. 

Torn, TWTT pathologist, N. S. Wales, Dept, of Agriculture, p. 259. 1948. 












ELS I NOE FAWCETT 11 BITANC. & JENKINS ON 29 | phCMA CITRICARPA McALP., ON 

CITRUS AURANTIUM LEAF ■ cTTflUS~MTituIJfA (MANDARIN ORANGE) 










































How 8 LIHIA FRUCTIGEMA (ADERH. & RUEHLC) HONEY, ON MALUS SYLVESTNIS AND PYRUS COMMUNIS 


This organism is found primarily on the fruit, but it hay extend froh an infected 

FRUIT INTO THE SPUR OR BRANCH TO CAUSE A CANKER. 

The FUN6US IS RECOGNIZED BY THk CUSHIONHLIKE TUFTS WHICH APPEAR ON THE INFECTED 
ORGANS; THEY ARE YELLOWISH AND USUALLY ABOUT l/8 INCH ACROSS# EACH FflUCTIF1CAT I ON 
CONSISTS OF A DENSE HASS OF FUNGAL HYPHAE TERMINATING IN CHAINS OF OYAL OR LEMON¬ 
SHAPED SPORES, ALMOST COLORLESS WHEN EXAMINED INDIVIDUALLY UNOER A MICROSCOPE# 

The INFECTEO FRUIT 6RAOUALLY SHRIVELS AND BECOMES "MUMMIED*. 

The CUSHION-LIKE TUFTS PROOUCE SPORES (CONIOIA) WITH GREAT RAPIDITY DURING 
SPRIN8 AND SUMMER. THEY ARE VERY LI6HT AND POWDERY, AIR BORNE, AND THUS RAPIDLY 
SPREAD. CONIOIA MEASURE 9-15 X 12-34 MU (AVERAGE ABOUT 13 X 22 Mu). 

The PERFECT STAGE OF THE FUNGUS GROWS OUT FROM MUMMIED FRUIT WHICH HAVE BEEN 
LYING ON THE GROUND FOR SOME Tim. THE FRUIT!N6 BOOIES, KNOWN AS APOTNECIA, ARE 
SHAPED LIKE A STALKED CUP AND PRODUCE ASCI ON THE INNER LINING. THE STALK IS 
\/l - I CM. IN LENGTH, THE DISK AT FIRST CUPFORME0, LATER FUNNEL-SHAPEO, YELLOW- 
BROWN TO GREY-BROWN, 2.5 - 7 MM. IN DIAMETER. ASCI CYLINDRIC, AVERAGING |0 X 156 
MU; THE PARAPHYSES ABOUT 2 MU BROAD, A TRIFLE LONGER THAN THE ASCI. THE 
ASCOSPORES ARE HYALINE, UNICELLULAR, ELLIPSOID, POINTEO AT THE ENDS, 6.5 X 12.2 MU. 
Because of the tendency of this fungus to move from the infected fruit into 

SPUR TWI6S AND LATER INTO BRANCHES TO FORM CANKERS, THE NURSERY STOCK, PLANT, 

and Seeo Quarantine No. 37 prohibits importations of host genera from countries 

WHERE THE DISEASE OCCURS, EXCEPT PROPAGATING MATERIAL OF CERTAIN VEGETATIVELY 
REPRODUCED UNDERSTOCKS WHICH ARE NOT ALLOWED TO FRUIT. 

Diseases of Fruit and Hops, by Dr. h. Wormalo. pp. 58-59. 1945. 

Friesia - Nordisk MVkologssk Tidsskrift Sind III Hefte 2. k/senhayn 1945 - 
Denmark, by quorum Johansen, p. 114. 







Mycospnaerella cattlevae Cash & watsoh, on Epibenoruh ranicans 

PERITNECIA HYPOPHVLLOUS, IMMERSES, DENSELY AGGREGATED IN PALE ROONO OR ELLIPTICAL 
SUNKEN SPOTS I - 3 CM. IN 0IANETER OR SOMETIMES CONFLUENT, AND SURROUNOEO BY A HEAVY 
BROWN MARC IN USUALLY CRAY ABOVE AND BROWN BENEATH, OARK BROWN, SUBCLOBOSE, 90-150 MU 
IN DIAMETER AND HEIGHT WITH WALL CONSISTING OF SEVERAL LAYERS OF BROWN THICK-WAILEO 
CELLS ANO INCONSPICUOUS OSTIOLE; ASCI NUMEROUS, ClAVATE-CYllNORICAl, ROUNOED AT THE 
APEX ANO NARROWEO TO A SHORT PEDICEL, OCCASIONALLY SOMEWHAT MEDIANLY CONSTRICTED 
WITH FOUR SPORES CROWOED AT EACH END, 8 SPOREO, 7-11 X 45-66 MU; ASCOSPORES 
IRREGULARLY RISERIATE, HYALINE, FUS0I8 TO NARROW CLAVATE, STRAISHT OR CURVED, ACUTE 
AT THE ENDS, 4 GUTTULATE TO I -SEPTATE, NOT CONSTRICTED, 2-3 X 13-17 HU; PARAPHYSOIDS 
SUBNYALINE. 

Some fungi on Orchibaceab, dv Eoitn K. Cash ano Alice J. Watson. Mycologia V.47, 
No. 5, p. 729, September-October 1955. 





























OMPHALIA FLAY IDA (CKE.) MAU8L. & RANGEL, 35 ■ GRJSEUM HEALO & WOLF 

SncoffTa sp. ■ 0N fv.S* tYW tf s SP> 



























QHPBAUA FLAVISA (OKI.) MAUIL. & RANGEL, ON OOFFEA $P. 

QHPWALtA FLAYIDA 1$ A HYMENOMYCETE (TOADSTOOL FORMING) OF PECULIAR INTEREST IN THAT 
ft) IT IS A PARASITE WHICH IS ABLE TO ATTACK THE LEAVES OF A 6REAT VARIETY OF PLANTS 
(aITHOUOH COFFEE IS ITS chief host); (2) IT REPRODUCES ITSELF NOT ONLY BY HEARS OF 
BAS ID IOSPORES BUT ALSO 8Y MEANS OF GEMMAE OF UNIQUE STRUCTURE (THE SO-CALLED ST1LBUM- 
HEABS); AND (3) ITS MYCELIUM IS LUMINOUS* 

THE DISEASE IS CHARACTERIZED BY SHALL SPOTS, CIRCULAR IN OUTLINE, BUT SOMETIMES 
OVATE ALONG THE VEINS, AT FIRST DARK BROWN, THEN BECOMING LIGHT TAM* THE SPOTS ARE 
USUALLY ABOUT 6 MM. IN DIAMETER, ALTHOUGH MANY OF THE OLDER ONES ARE 12 TO 13 MM. 0« 
THE UPPER SURFACE OF MANY OF THE SPOTS ANO ALSO TO SOME EXTENT ON THE LOWER SURFACE 
MAY 3£ SEEN HAIR-LIKE PROJECTIONS FROM I TO 4 MM. LONG OF A YELLOWISH COLOR, EACH 
BEARING AT THE END A YELLOW HEAD SO THAT THEY RESEMBLE MINUTE PINS* THIS IS A 
VEGETATIVE REPRODUCTIVE STAGE OF THE FUNGUS. 

The TINY YELLOW PIN-LIKE FRUITIM6 STRUCTURES PROJECTING FROM THE surface OF THE 
LEAF-SPOTS ARE THE SO-CALLED STIL6UM-BODIES SHOWN IN THE PHOTOGRAPH, A ST ILBUM-BODY 
NEVER PRODUCES ANY SPORES; BUT, WHEN FULLY FORMED, ITS HEAD, OFTEN CALLED A STILBUM— 
HEAD OR GEMMA, IS READILY DETACHABLE* THE FUNGUS IS DISTRIBUTED WHEN THE HEADS AT 
THE ENDS OF THE FILAMENTS ARE CAUGHT BY THE WIND OR RAINDROPS ANO ARE CARRIED TO 
NEARBY LEAVES. THE HEADS SOON FASTEN TO THE LEAVES ON WHICH THEY HAPPEN TO FALL BY 
THE NUMEROUS MYCELIAL THREADS WHICH ARE SENT OUT AT THE POINT OF CONTACT* WITHIN 
LESS THAN A WEEK, OARK BROWN CIRCULAR SPOTS ARE FORMED AND NEW ST9LBUM-HEADS ARE 
PRODUCED* 

The name Stilbum flavioum Cke. was incorrectly applied to the imperfect stage; 

HOWEVER, IT HAS NOTH S NS TO 00 WITH THE GENUS STILBUM BUT IS MERELY A STAGE OF THE 
FUNGUS NOW CORRECTLY CALLED QMPHALIA FLAVIDA * THE PERFECT STAGE PRODUCES A TOAD¬ 
STOOL-LIKE BODY MEASURING S.5~- % *S"mH* IN DIAMETER, WITH FEW 6 ILLS* BASIOIA 

5 X 14-17*4 mb; spores minute, 2*5-3 X 4-5 mu. Under natural conditions this form 

RARELY DEVELOPS* 

The MYCELIUM EMITS A BLUISH-WHITE LIGHT, BOTH NI 6 HT and day as long as it 
CONTINUES GROWING, ANO ONLY CEASES WHEN THE MYCELIUM HAS BECOME OLD AND EXHAUSTED* 

Researches on Fungi V.6, by a* k* Reginald Buller* 1934. 


COLLETOTRICHUM GRISEUM KEALO & WOLF, ON gUONYMOUS SP. 

This is one of the most common diseases of Eponymous , it forms on the leaves 
indefinite-margineb, yellow blotches i - 4 mm. in diameter* These increase in 

SIZE UNTIL THE DISEASED AREAS ARE SOMETIMES 8 - 10 MM. ACROSS, ANO A DEFINITE 
BROWN ELEVATE0 BORDER IS FORMED, WHEN THE CENTER OF THE SPOT BECOMES GRAY* 

SCATTERED OVER THIS GRAY AREA ARE NUMEROUS BLACK ACERVULI EITHER ZONATE OR MORE 
OR LESS SCATTERED, USUALLY CONCENTRICALLY ARRANGED, 250 MU IN DIAMETER. THE TWI6S 
ANO LARGER BRANCHES ARE ALSO AFFECTED, RESULTING IN THE FORMATION OF GRAY CANKERS 
I - 8 MM* IN DIAMETER. 

Fruiting bodies described by authors as follows: "setae of acervuli numerous, 

BROWN, CYLINDRIC, OFTEN TAPERING, 5 X 40-60 MU; CONIOIA STRAIGHT OR SLIGHTLY CURVED, 
GRANULAR, GUTTULATE, HYALINE, RARELY UNEQUALLY I SEPTATE, 4 X 14-17 MU." 
(COLLETOTRICHUM SPORES ARE USUALLY NONSEPTATE BUT SOMETIMES BECOME SEPTATE 
BEFORE GERMINATION.) 

New Species of Texas Fungi, by F. 0. Heald & F. A. Wolf - Mycologia V*3:tl. 1911. 















SPKACELOMA PERSEAE JESSKIBS, ON PERSEA AMERICANA (AVOCADO) 


Lesions generally brown to almost slack, up to 3 mm. in diameter? conioial 

FRUCTIFICATIONS, ACERVULI AT FIRST, WITH FURTHER DEVELOPMENT C0NSTITUTIN6 
SPOSOOOCHIA OR MORE OR LESS FREE CONIOIOPHORE TUFTS, SCATTERED TO EFFUSE, IN MASS, 

DARK OLIVE OR LI6HT BROWNISH OLIVE, 25-70 MO IN LENGTH} CON IDIOPNORE8 AT FIRST 1-2- 
CELLEO, OFTEN ABOUT 12 HU HISR DV 2-7 MU AT BASE, TAPERING, OR ACUTE, TO TRUNCATE 
AT APEX, ANISINS FROM RYALIRE tNTRA-EPI DERMAL HYPHAE OR FROM PR0SCNCNVHAT0U8 STROMA, 
PALISADES, ON RUPTBRIN8 THE EPIOERMIS INCREASING IN LENGTH BY CONTINUED GROWTH OR BY 
CON 10 S A REMAINING IN 8ITN AND DEVELOPING AS A PART OF THE CON IDIOPHORES, OFTEN 25 TO 
50 MU LONG, REACHING TRTmU, MORE OR LESS DIVERGENT, CONTINUOUS TO SEVERAL SEPTATE, 
STRAIGHT OR GENICULATE, USUALLY SIMPLE, SOMETIMES DENTICULATE, APICAL REGION OFTEN 
PALER THAN REST OF CONIOIOPHORE} CONSOIA ACR06EN0US OR PLEUROGENOUS, AT TIMES 
SEVERAL PROOUCEO FROM THE SAME POINT, HYALINE OR COLORED, CLEAR OR GRANULAR, SPHERICAL 
TO CYLINDRICAL, 2-6 X 2-30 MU} HYALINE CONIOIA OYOIO OR OBLONG-ELLIPTICAL, OFTEN 3-4 X 
5-8 MU, SOMETIMES BIGUTTULATE, CONTINUOUS, AT LEAST WHEN FIRST FORMEOJ ELONGATE COLOREB 
CONIOIA j-8 -CELLED, REACHING 3—5 X 30 MU, OFTEN I"2 -CELLED, 12-20 MU LONG} CONIOIA 
SOMETIMES GREATLY ENLARGED OR SWOLLEN, SWOLLEN CONIOIA AT TIMES MUR I FORM} GERMINATION 
BY HYALINE SPROUT CONIOIA OR 8Y GERM TUBES, OFTEN PROOUCEO APICALLY OR SUBAPICALLY 
OUT ALSO LATERALLY. 

The Avocaoo-Scab Organism, by Dr. A. E. Jenkins - Phytopathology V .24:84-85. 1934. 


CSRCQSPORA PURPUREA CKE., ON PERSEA AMERICANA (AVOCADO) 

The fungus is oescriseo as follows: Stromata dark to black, globose to irregular, 

15-125 MU IH 0IAMETER} FASCICLES FAIRLY TO EXTREMELY OENSE AND COMPACT} CONIOIOPHORE 
PALE TO MEDIUM DARK OLIVACEOUS-BROWN, DARK IN MASS, UNIFORM IH WIDTH AND COLOR, MULTI 
SEPTATE, RARELY BRANCHED, SLIGHTLY GENICULATE, STRAIGHT TO UNDULATE, SMALL SPORE SCAR 
AT ROUNDED TIP 3-4.5 X 20-200 MU} CONIOIA OSCLAYATE—CYLINDRICAL, PALE OLIVE, LONS 
OBCONIG ... TRUNCATE BASE, OBTUSE TO SUBACUTE TIP INDISTINCTLY 1-9 SEPTATE, STRAIGHT 
TO CURVEO, 2-4.5 X 20-100 MU. 

A MONOGRAPH OF THE FUNGUS 6ENUS CERCOSPORA, ST CHARLES CHUPP. PP. 275-276. 1953. 












































CLADOSPOBIUM HERBARUM (PERS.) LK., OH PYRUS COMMUHIS 


G. HER8ARUM s COHID IAL STAGE OF hVCOSPHAEREUA TULASHEt JACZ. 

CON ID IA ARE OF TWO KINDS: (l) - (CLAOOSPORIUM HERBARUW), TUFTS OEN$£, FORMING 
A VELVETY BLACKISH-OLIVE, EFFUSED PATCH, CON 101OPHORES ERECT, SEPTATE, RARELY 
BRANCHED, OFTEN NODOSE OR KEELEO; CONIDIA OFTEN IN CHAINS OF 2 OR 3, SUBCYLINORIC 
PALE-OLIVE, I TO 3 SEPTATE 4-7 X 10-15 MU. (2) - ( HORHOOEHPBUM CLADOSPORI POES 
SACC.), HYPHAE ERECT, SIMPLE BEARING APICALLY OR LATERALLY A TUFT OF SMALL, 
ELLIPTIC, CONTINUOUS, BROWN CONiOIA IN SIMPLE OR BRANCHED CHAINS. 

PERITHECIA SUBGLOBOSE, MINUTE; ASCI CYLINDRIC FUSOIO; SPORES OBLONG, RATHER 
POINTED, UPPER CELL IN THE ASCUS SOMEWHAT LAR6ER THAN THE OTHER 6.5 X 28 MU. 

PLANT DISEASE FUNGI, BV F. L. STEVENS. PP. 175-176. 1925. 













Sphaceloma sp., on Glycine max (Soybean) 


!« 1947 AN UNREPORTEO SCAB 0ISEA3E WAS FOUNO IN JAPAN ON SOYBEANS. IM THE FIELD, 
LEAVES, STEMS ANO POOS WERE AFFECTED* \H SEVERE CASES OF POO INFECTION SEEDS FAILED 
TO DEVELOP. THE OISEASE WAS NAMEO "KOKUTO-BYO* ($CA8 DISEASE) BY THE JAPANESE. 

LESIONS ON LEAVES, STEMS, ANO POOS ARE SLIGHTLY RAISEO ABOVE THE SURROUNDING 
NORMAL TISSUE. ON LEAVES THEY ARE CIRCULAR TO IRREGULAR, FREQUENTLY VISIBLE ON BOTH 
LEAF SURFACES, COMMONLY "VINACEOUS BUFF**, OFTEN FADING TO "PALE DRAB GRAY*, MINUTE 
TO ABOUT 4 MM. IN DIAMETER. SPOTS ON STEMS RANGE FROM MINUTE TO ELLIPTICAL-ELONGATE 
AREAS GENERALLY "VINACEOUS BUFF", SOMETIMES WITH REOOISH BROWN MARGINS, REACHING AT 
LEAST I CM. IN LENGTH OR 2 CM. WHEN CONFLUENT. ON POOS YOUNG LESIONS ARE GENERALLY 
REO TO REOOISH BROWN, UPON MATURITY BECOMING "DARK OLIVE* TO BLACK, WITH PALER 
CENTERS ANO REOOISH BROWN MARGINS. 

The SYMPTOMS OF THIS SCAB ON SOY8EAN POOS ARE COMPARABLE TO THOSE ON LIMA BEANS. 

Sphaceloma Scab, A New Oisease of Soybeans Oiscovereo by Plant Pathologists in 
japan, by Or. Anna E. Jenkins. Plant Disease Reporter, V.35, No. 2, pp. IIO-HI. 
FEB. 15, S95<• 
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Ce resella Aaoaomotns Ces», e» Tjucholaena hepens 


lu 1941, R. F* LAM6D0B PUBLISHES HIS PAPER ON W THE GENUS CEREBELLA CESATI - 

Its Biologic Status and use." 

The genus Cersbella was described by Gesati in 1858 from material collected 
on Bothriochloa lschaemum in northern Italy, and was for many years regarded 

CL0$ EIY ALLIED TO THECAPHORA OR UROCYST8S. IT IS NOW RECOGNIZED 

Cm ,ceps pU^oreI tT 1 T H r EY " 0EW ' 7¥rWTE ah*7ndTcator of the presehce op 
Im p o r t ed ' grass I HIS W0UL ° SUG6EST THE necessity of carefully examining 

r I J" 3 „ SE 0S / OR ClAVICEPS 3PP. WHEN CEREBEILA IS SEEN. SO AS TO PREVENT 
THE IMPORTATION OF NEW SPECIES OF THE GRASS PARAsTFeT" 


PHYTOPATHOLOGY V.32, No. 7, PP. 613-617. 1942. 


Chaetohibh sp., on Bambusa sp. 

Perithecia superficial, free or aonate, generally seateo on a superficial 

MYCELIUM ANO WITH a OISTINCT OSTIOLUM AND AH APICAL TUFT OF HAIR OR BRISTLES, 
BROWN, THIN-MEMBRANACEOUS. ASCI CLUB-SHAPED OR CYLINDRICAL, VERY EVANESCENT 
WITHOUT PARAPHYSES. ASCOSPQRES l-CELLEO AND BROWN, MORE OR LESS COMPRESSED 
OR FLAYTENED. 

(The Chaetomium spp. are usually found on oead or decayed wood.) 


The North American Pyrenomycetes, by j. e. Ellis & B. M. Everhart, p. 122. 


















COILETOTR iCHUH GLOEQS POR 1 0 IDES PE :NZ. Z THE CONIDIAL STAGE OF GtQHERELLA CIK6ULATA 
(STOH.y^SPAULD* & SCHRENK (BITTER ROT OF APPLES), OH MALUS SYLVESTRtS 

Infection in apple begins when germinating conioia send germ tubes through the skin, 

USUALLY THROUGH WOUNDS, OCCASIONALLY THROUGH A SOUNO SURFACE. THE MYCELIUM GROWS SUB- 
EPIOERMALLY, BRANCHING RAPIDLY, INTERCELLULARLY AND INTRACELLULARLY, ABSORBING THE 
SU6AR AND OTHER NUTRIENTS PRESENT, AND RESULTING IN BROWN DISCOLORATION OF CELLS ANO 
DISSOLUTION OF THEIR CONNECTION WITH NEIGHBORING CELLS. THE MYCELIUM IS FIRST HYALINE 
BUT LATER, ESPECIALLY IN THE STROMATA, IT MAY BE QUITE DARK. ACERVULI SOON APPEAR, 
OFTEN BN CONCENTRIC RINGS, LIFTING THE EPIDERMIS WITH THEIR PALISADES OF CON 101OPHORES. 
THE LATTER, AT FIRST HYALINE, LATER OLIVACEOUS, BEAR THE NUMEROUS CONIOIA, WHICH ARE 
PINKISH, RARELY CREAM-COLORED, IN MASS. CONIOIA HYALINE TO GREENISH, CHIEFLY OBLONG, 
UNICELLULAR 3.5-7 X 10-28 MU. IN GERMINATION THE CONIOIA BECOME UNISEPTATE AND OFTEN 
ON THE TIPS OF THE YOUNG MYCELIUM DEVELOP THE OARK THICK-WALLED IRREGULAR SHAPED SPORE- 
LIKE STRUCTURES, SO COMMON ON THE SPORELINGS OF THE MELANC0NI ALES, WHICH SERVE A$ 

ORGANS OF ATTACHMENT TO AID IN INFECTION. 

PERITHECIA ON OECAYING FRUITS, SUBSPHERICAL, MORE OR LESS 6R0UPE0; ASCI SUBCLAVATE, 
FUGACEOUS, 55-70 MU; ASCOSPORES ALLANTOID, 3-5 X 12-22 MU. 

IN CANKER FORMATION THE MYCELIUM GROWS IN THE LIVE BARK, KILL1N6 IT AMO THE CAMBIUM. 
THE CANKERS ARE THOUGHT TO BE COMPARATIVELY SHORT UVEO, PERHAPS SURVIVING ONLY THE 
TMIFO YEAR. RECIPROCAL INOCULATIONS BETWEEN FRUIT AND TWIGS HAVE PROYEO THE FUNGUS IN 
THE TWO CASES TO 8E IDENTICAL. CONIOIA AND ASCOSPORES OEVELOP ON BOTH FRUIT AND TWIGS. 
The MYCELIUM HIBERNATES IN LIMB CANKERS AND IN MUMMIFIED FRUIT. 

THE FUNGUS COLLETOTRICHUM 6LOEOSPORIOIOES HAS BEEN DESCRIBED BY VARIOUS AUTHORS AND 
AT VARIOUS TIMES UNDER NUMEROUS OTHER SPECIFIC NAMES IN THE GENERA COLLETOTRICHUM AND 
GLOEQSPORI UM, DEPENDING LAR6ELY ON THE HOST INVOLVED. 

Plant Oisease Fun6I, by F. L. Stevens, pp. 190-192. 1925. 








































CRONART IUM COLEOSPORIOIOES ( D. & H.) ARTH., OH 

PiMrwo irn- 




















CRONARTIUH COLEOSPOR 1080£S (D. & H.) Arth., on Pinus contorta 


PYCNIA CAULICOLOUS, SCATTERED IRREGULARLY OVER LARGE AREAS, FORMING MINUTE 
BUSTER-lIKE SWELLINGS. AECIA CAULICOLOUS, SCATTERED OVER LARGE AREAS, CAUSING 
NO SWELLING OF THE HOST, THE PER ID IA CYUNDRIC, WITH FILAMENT-UKE STRANDS 
EXTENDING LENGTHWISE THROUGH THE SPORE-MASS ( PER IDERMIUM FiLAMENTOSUM ), OR 
CAUSING MODERATE SWELLING, THE PER ID IA FLATTENED, WITH STRANDS EXTENDING PART 
WAY INTO THE SPORE-MASS FROM ABOVE AND BELOW ( PERiOERMiUM STALACTIFORME ), AS 
ILLUSTRATED, CAUSING LARGE, ROUND OR ANNULAR SWELLINGS, THE PERI0IA FLATTENED, 

WITH VERY SHORT OR NO STRANDS (PERIOERMIUM HARXNESSIl); AECIOSPORES OBLONG, 
OBOVATE-OBLONG, OR ELLIPSOID, 14-24 X £3-35 MU; WALL COLORLESS, 2.5-4 MU 
THICK, COARSELY VERRUCOSE, SOME SPORES SHOWING A SMOOTH AREA ON ONE SIDE 
TOWARD THE BASE* 

UREOIA AND TELIA ON THE GENERA CASTILLEJA SPP., ORTHOCARPUS LUTEUS, 

Pepicularis spp., and Cordylanthus spp. 

MANUAL OF THE RUSTS IN UNITED STATES AND CANADA, BY J. C. ARTHUR. P. 29. 1934. 


Aulographum sf., on Agave sp. (leaf) 

PER1THECIA MINUTE, SLI6HTLY LINEAR, SIMPLE TO BRANCHED, OPENING WITH A VERY 
NARROW CLEFT. MEMBRANACEOUS. ASCI SHORT, TYPICALLY 8-SPOREO AND WITHOUT 
PARAPHYSES. SPORES OVATE-OBLONG, S-SEPTATE, HYALINE, RARELY (IMMATURE?) 
CONTINUOUS. 


Saccardo 2:121. 1883 

















MELANOMMA PULYIS-PYRIUS (PERS.) FcKL., ON DEAD RHOOODENORON STEH 


PERITHEC1A SERERALLY CROWDED? OFTEN FORMING A CONTINUOUS LAYER OF CONSIDERABLE 
EXTENT, BUT SOMETIMES SCATTERED, SUPERFICIAL, IRREGULARLV SPHERICAL OR OVATE, 

WRINKLED OR OTHERWISE ROUGHENED, EITHER SULCATE OR SMOOTH ABOVE, HARO, BLACK, 

400 MU IN DIAMETER, WITH A SMALL PAPILLIFORM OSTIOLUM. ASCI CYLINDRICAL OR SUB- 
CLAYATE, STIPITATE, 8-SPORED, 6-9 X 80-100 MU, WITH FILIFORM PARAPHYSES. ASCO- 
SPORES UNl$ERI ATE, OBLONG, NARROWEO TOWAROS EACH END, ROUNDED A80VE, STRAIGHT OR 
A LITTLE CURVED, 3-SEPTATE, AND SLI6HTLY CONSTRICTEO AT THE SEPTA, BROWNISH, 

4*6 X 16-18 MU. 

ON DEAD LIMBS AND WOOD. 

The North American Pyrenomycetes, by J. B. Ellis & B. M. Everhart, p. 181. 1892. 


SCLEROTIHIA KERNERI WETTST., ON ABIES 8ALSAMEA 

AS SHOWN BY THE PHOTOGRAPH, THE SCLEROTIA OF THIS FUNGUS OCCUR BETWEEN THE 
SCALES OF 0EAD MALE CATKINS (STAMINATE CONES). APOTHECIA DEVELOPING IN CLUSTERS 
FROM THE SCLEROTIUM, ANO USUALLY ERUMPENT AT ITS ED6ES, CAMPANULATE-GLOBOSE, 
NARROWED BELOW TO A SMOOTH SHORT STALK, PALE BROWNISH, RARELY SESSILE, APOTHECIAL 
OPENING AT FIRST SMALL, THEN ENLARGED, BUT ALWAYS CONTRACTED, MAR6IH FINELY 
PULVERULENT BUT OF THE SAME COLOR, HYMEN IUM CONCAVE, DARK, I - 4 MM. IN DIAMETER, 
STALK I - 1.5 MM. LONGj ASCI CYLINDRICAL ABOUT 9-12 X 100 MU, EI6HT-SP0RED, SPORE 
BEARING FOR NEARLY THE WHOLE LEN6TN} SPORES OBLIQUELY TO VERTICALLY MONOSTICHOUS; 
HYALINE ELLIPSOIOAL, RARELY ELONGATE-ELLIPSOID, WALL THICK, 12-18 X 20-26 MU} 
PARAPHYSES FILIFORM, SIMPLE, CLAVATELY THICKENED ANO SLIGHTLY WARTY ABOVE, DARK- 
BROWN, 100 MU LONG, AT THE TIP 3 - 4 MU THICK. 

Saccardo's Sylloge Fungorum 8 : 197 . 1889 . 








I SOLEBOTIN IA KERNES I WETTST 

ABjESBAlfeAhCA 









































Ex 08 A Slot UM VACCINH (FCKL.) WON., ON RHODODENDRON NUPIFLORUM (AZALEA) 


EXOB AS 101 UM VACCINIt OCCURS ON A WIDE RANGE OF ERICACEOUS HOSTS INCLUDING 

Vaccinium, Andromeda, rhooooenoron, forming large busters on the leaves, rarely 

ON PETIOLES AND STEMS, DISCOLORATION RED OR PURPLE* THE FUNGUS APPEARS AS A 
WHITE BLOOM ON THE UNOER SURFACE OF THE LEAF; SPORES NARROWLY FUSIFORM, 1-1*5 X 
6-9 MU. Basioia 2 OR 4 SPOREO* 

This 6enus is strictly parasitic, the mycelium penetrating the host and 

USUALLY CAUSING MARKED HYPERTROPHY AND HYPERPLASIA, PRODUCING LEAF-GALLS ANO 
SHOOT-GALLS ANO 8UD-GALLS* THE GALLS ARE COMPOSED PRINCIPALLY OF THE TISSUES 
OF THE HOSTS WITH HYPHAE BETWEEN THE CELLS* THE FORM OF THE GALL IS DEPENDENT 
ON: (l) THE ORGAN AFFECTED, (2) THE DEGREE OF RESISTANCE, ANO (3) THE AGE OF 

THE ORGAN * HYMENIUM UNACCOMPANIED BY FLESHY SPOROCARP, CONSISTING ONLY OF THE 
CLOSELY—CROWOEO, CLAVATE BASIOIA WHICH BREAK THROUGH THE EPIDERMIS OF THE HOST* 
The BASIOIA BEAR TWO TO FOUR STERI6MATA ANO SPORES. THE SPORES ARE MOSTLY 
CURVED* CONIDIA ARE ALSO FOUND IN SOME SPECIES* THE BAS 10IOSPORES GERMINATE 
WITH A GERM TUBE WHICH PRODUCES FINE STERIGMATA AND SECONDARY SPORES CAPABLE OF 
BUDDING* THE HYMENIAL CELLS ARE BINUCLEATE, THE TWO NUCLEI OF THE BAS(DIAL CELL 
FUSING INTO ONE BASICIUM-NUCLEUS. THIS DIVIDES MITOTICALLY GIVING RISE TO THE 
SPORE NUCLEI* 

THIS GENUS AM0N6 THE BASIOIA FUNGI IS ANALOGOUS TO TAPHRINA AM0N6 THE ASCUS 
FUNGI* 

Plant Disease Fungi, by f. L. Stevens, pp. 287-288. 1925. 


Sphacsloma punicae bitanc* & Jenkins ( hadrotrichum pqpuu Montem. not Sacc*), 

ON PUH>CA 6RANATUM (POMEGRANATEJ 

This organism causes a foliar anthracnose of pomegranate ano a fruit spot on 

THE SAME HOST* THE HYALINE TO PALE YELLOWISH STROMA, 15-40 MU IN THICKNESS, 
GIVES RISE TO A OENSE PALISADE OF CLOSELY APPRESSED CON ID10PH0RES 3-5 X 10-15 MU 
MACR0C0NID IA 010 NOT OEVELOP, BUT MICROCONIDIA WERE A8UN0ANT ON THE SURFACE OF 
THE ACERVULI• 

New Discoveries of Myriangiales in the Americas, by A* A. Bitancourt ano 
A. E. Jenkins - Proceedings - Eighth American Scientific Congress - Biological 
Sciences: Botany, p. 163. 1940. 















CERCOSPORA .CAPSICt HEALO & WOLF, ON CAPSICUM ANNUUM 


Although Cercospora leaf spot occurs wherever peppers are grown commercially, it 

IS SELDOM of MUCH ECONOMIC IMPORTANCE UNLESS THE SEASON 8 S EXCESSIVELY WET* 

Small, water-soaked spots, which later turn papery ano white with slightly 

BROWNISH MARGINS, ARE PRODUCED ON THE LEAVES* SEVERE INFECTION CAUSES YELLOWING 
AND DROPPING OF THE FOLIAGE« THE FRUIT STEMS ARE SOMETIMES ATTACKED AND FREQUENTLY 
THE PATH06EN WORKS DOWN THROUGH THEM CAUSIN6 A STEM-END DECAY OF THE POO* 

Con id i a measure 2.5-4 X 30-200 mu; conidiophores 3*5-5 X 20-150 mu. 

U*S*0*A. Ml SC • PUBLICATION No. !2|, 1932. p* 33* 


Macrophoha sp*, on orchid (leaf) 

The UPPER AND LOWER SURFACES OF THE ORCHID LEAF ARE SHOWN IN THE PHOTOGRAPH* 

While the illustrated symptoms resemble Colletotricbum gloeosporiorides , Macrophoha 

CONIDIA WERE FOUND ON THE SPECIMEN. THAT GENUS IS OF COURSE A FORM GENUS, PRODUCING 
SPORES IN A PYCNIOIUM IN THE SAME MANNER AS PHOHA . HOWEVER, THE SINGLE-CELLED, 
HYALINE CONIDIA OF THIS GENUS ARE EXPECTED TO EXCEED 15 MU IN LENGTH IF THE FUNGUS 
IS TO BE DESIGNATED AS MACROPHOHA. SPORES OF PHOMA ARE LESS THAN 15 MU. 











































fPHAC ELQTHECA S0R6HI (LK.) CLINT. (SMUT) ON 55 ■ NECTRIA CINNA 8 ARINA TOOE EX FR. ANO ITS IMPERFECT 

SORGHUfl VULSARE I STAGE TU 8 ERCULARIA VULGARIS TOOE EX FR. ON 

■ ACER MACROPHYLLUM 
























SPBACSLOTHECA S0R6H § (lK.) CLINT., OK SORGHUM VULGAftE (KE RWEL SMUT) 


SOP I USUALLY IN THE OYARiES OR STAMENS FORMING O8L0N6 TO OVATE BODIES 3—12 MM. 

IK LENGTH, RARELY FUSIN6 THE VERY YOUNG SPIKELETS INTO IRREGULAR FORMS, PROTECTED 
FOR SOME TIME BY A FALSE MEMBRANE UPON THE RUPTURE OF WHICH THE OLIVE-BROWN SPORE- 
MASS BECOMES SCATTERED, LEAVING NAKED THE DISTINCT COLUMELLA OF PLANT TISSUE. THE 
STERILE CELLS OF THE MEMBRANE BREAK UP TO SOME EXTENT INTO GROUPS, HYALINE, OBLONG 
TC SUBSPHERICAL, CHIEFLY 7-18 HU IN LENGTH; SPORES SU8SPHERICAL TO SPHERICAL, 

SMOOTH, CONTENTS OFTEN GRANULAR, 5.5-8.5 MU IN DIAMETER. 

WHEN SMUTTED SEED IS PLANTED, THE SPORES GERMINATE ALONG WITH THE SEED. THE 
GROWING FUNGUS THEN INVADES THE DEVELOPING SEEOLING AND CONTINUES TO 6R0W UNDETECTED 
INSIDE THE PLANT UNTIL AFTER HEADING, WHEN THE SMUT GALLS, WHICH HAVE FORMED IN 
PLACE OF THE KERNELS, BECOME EVIDENT. PLANTS AFFECTED BY COVERED KERNEL SMUT 
APPEAR NORMAL EXCEPT FOR THE SMUTTED HE*ADS. THIS SMUT CAN BE EFFECTIVELY CON¬ 
TROLLED BY PROPER SEED TREATMENT. 

SMUTTED SEED SHOWN TO THE LEFT IN THE PH0T06RAPH. 

Plant Disease Fungi, by F. L. Stevens, pp. 220-221. 

Plant Diseases - The Yearbook of Agriculture, p. 373. 1953. 


Nectria cinnabarina (Tooe) Fr. and its imperfect stage Tubercular]a vulg ari s 
(Tode) Fr., on Acer macrophyllum 

Stroma erumpent, tubercular, at first pinkish or yellow-red, darker with A6E, 

1- 2 MM. HIGH ANO BROAD; PERITHECIA ALMOST GLOBOSE, THE OSTIOLE RATHER PROMINENT, 
BEC0MIN6 SLIGHTLY COLLAPSED, AT FIRST BRIGHT CINNABAR-RED, OARKER WITH AGE, 
GRANULAR, 375-400 MU IN 0 1 AMETER; ASCI CLAVATE, 7-12 X 50-90 MU; SPORES MOSTLY 

2- SERIATE, ELLIPTIC ELONGATE, ENOS OBTUSE, SLIGHTLY CURVED, 4-6 X 12-20 MU; 
PARAPHYSES DELICATE. 

TUBERCULARIA VULGARIS, BORNE ON THE STROMA, IS THE CONIOIAL STAGE. CONIOIO- 
PHORES AGGREGATED INTO TUBERCULAR MASSES EACH 50-100 MU LONG; CONIOIA ON SHORT 
LATERAL BRANCHES, ELLIPTIC, HYALINE, 2 X 4-6 MU, NO CHLAMYOOSPORES. 

The CLOSELY SEPTATE DELICATE HYPHAE 6 ROW RAPIOLY THROUGH THE WOOD OR BARK, 
PENETRATING NEARLY EVERY CELL, TURNING THE WOOD BLACK ANO COLLECTING TO FORM 
STROMATA ON OR IN THE 8ARK. THESE STROMATA IN FALL OR SPRING BREAK THROUGH THE 
EPIDERMIS AND PRODUCE WARTY, GRAY TO PINK, EXCRESCENCES, WHICH AT FIRST BEAR 
PROFUSE CONIDIA BOTH TERMINALLY AND LATERALLY ON SHORT STALKS. LATER DARK-RED 
ASCIGEROUS STRUCTURES ARISE THOUGH THEY ARE MUCH LESS COMMON. THE FUNGUS IS 
SAID TO 8E UNABLE TO AFFECT LIVING CAMBIUM AND CORTEX. 

IT IS FOUND SAPROPHYTICALLY ON MANY DECAYED WOODY PLANTS THAT HAVE BEEN 
FROST KILLED, AND IS WEAKLY PARASITIC ON PEAR, CURRENT, LINDEN, HORSE CHESTNUT, 
CHINA8 ERRY, BIRCH, ELM, CARYA, PrUNUS, MAPLE, MULBERRY, OAK, ETC. 

Plant Disease Fungi, by F. 1. Stevens, p. J48. 1925. 















Bacterial 6ALL5 or rhodooenoron "Letty Eowards", caused by soke other 
ORGANISM THAR THE CROWN GAU BACTERIUM, AGROBACTERIUM TUMEFACIENS SM. & 

Town. 


Macrophohina phaseolina (Tassi) 60IC., IN 

tPOMEA BATATAS TUBER. FOR A DESCRIPTION SEE 


MICROSCLEROTIAL STAGE ON 
M. PHASEOLINA ON GLADIOLUS. 


























































MARMOR LINE0P1CTUM CATION, ON PRUNUS KAZAN SPLENPENS 


Common Names: Prunus line-pattern virus. Peach line-pattern virus 

The SYMPTOMS ARE ALMOST INVARIABLY CONFINED TO THE LEAVES EMER6IN6 IN THE SPRIN6 
WHEN THE DAILY MEAN TEMPERATURES ARE BELOW 55 ° TO 60 ° F., AND THEY PERSIST ON THESE 
LEAVES THROUGHOUT THE SEASON. LATER IN THE SUMMER MOST OF THE LEAVES PRODUCED ON 
INFECTED TREES ARE SYMPTOMLESS. 

LINE PATTERN ON MOST VARIETIES OF PLUM AND PEACH APPEARS TO BE OF NEGLIGIBLE 
IMPORTANCE. ON ORIENTAL FLOWERING CHERRY SYMPTOMS ARE COMPOSED OF PATTERNS OF 
LARGE RINGS, OR MORE OFTEN THEY ARE OF THE OAK-LEAF TYPE. SN EITHER CASE THE 
DAMA6E IS APPARENTLY LIMITED TO UNSIGHTLY FOLIAGE. 

There are indications, however, that the severity of injury is increased when 

THE LINE-PATTERN VIRUS IS COMBINED WITH OTHER VIRUSES AND A COMPLEX INFECTION 
RESULTS. 

Transmission is easily sffecteo by budding and bark-patch grafting. Observa¬ 
tions INDICATE THAT THE VECTOR IS COMPARATIVELY RARE AND THE DISPERSION RAN6E IS 
SHORT. 

Agricultural Handbook No. 10 , Virus Diseases and Other Disorders of Stone Fruits 
in North America, by Donald Cation, 6. H. Berkeley, J. A. milbrath, P. S. Willison 
and S. M. Zeller, p. 177 . 1951 . 


Line-pattern Virus, on Humulus lupulus (hop) 

The common name, line-pattern virus, was useo by Dr. Philip Brierley as a 
temporary name until some definite information is available on this apparent 
virus condition of hops. 

Upon consulting this Department’s virus disease specialists we found that 
no work had been completeo on this hop disease. For that reason the photograph 

WILL HAVE TO SERVE OUR PURPOSE. 








Mottled distortion or Prunus sp. (cherry), apparently a genetic condition 


According to specialists working with stone fruit viruses this is an example 

OF A CONDITION SUGGESTING A VIRUS INFECTION, HOWEVER, IT HAS NOT BEEN SHOWN TO 
8E TRANSMISSIBLE AND IS THEREFORE BELIEVED TO REPRESENT A GENETIC CONDITION. 


Camellia ring spot virus?, on Camellia leaf 

No WORK OF SIGNIFICANCE HAS BEEN DONE ON THIS CONDITION OF CAMELLIA WHICH HAS 
8EEN REFERRED TO BY THE NAME SHOWN ABOVE, THERE SEEMS TO BE SOME QUESTION AS TO 
WHETHER THIS AND THE "YELLOW-SPOT VIRUS" OF Ml L8RATH AND MCWHORTER ARE THE SAME 
DISEASE. THE RING-SPOT CONDITION HAS BEEN LISTED IN ALL THE SOUTHERN STATES 
WHERE CAMELLIAS ARE GROWN ANO IT HAS LIKEWISE BEEN SEEN IN CALIFORNIA. 




















































Cebcospora hanoemi Bub., on Rhooooenoron (Azalea) sp. 

Leaf spots circular to irregular, 2—10 mm. in diameter, pale brown or almost gray 

TO OARK REDDISH BROWN, ORANGE TO BLACK LINE MARGIN, OCCASIONALLY SLIGHTLY ZONATE, DULL 
BROWN ON THE LOWER LEAF SURFACE; FRUITING AMPHIGENOUS, BUT CHIEFLY EPIPHYLLOUS, OFTEN 
ACCOMPANIED BY AN IMMATURE PERITHECIAL STAGE SHOWING CLEARLY ON THE LOWER LEAF SURFACE; 
STROMATA OARK BROWN TO ALMOST BLACK, VARIABLE IN SHAPE AND SIZE, 15*70 MU IN DIAMETER; 
FASCICLES DENSE, COMPACT; CON IDIOPHORES DELICATE, CURVEO OR UNDULATE, SUBHYALINE TO 
PALE OLIVACEOUS, IN MASS MEDIUM OARK BROWN, SEPTATIO# INDISTINCT OR LACKING, NOT 
BRANCHED, SPARINGLY GENICULATE, ROUNDEO TIP SOMEWHAT ATTENUATED, 2-4 X 15-70 MU; 

CON IDIA SUBHYALINE TO VERY PALE OLIVACEOUS, NARROWLY LINEAR TO ALMOST DISTINCTLY 
OBCLAVATE, STRAI6HT TO MILDLY CURVED OR UNDULATE, INDISTINCTLY MULT I SEPTATE, BASE 
08C0NIC TO TRUNCATE, TIP SUBACUTE, 1.5-3 X 20-140 MU. 

A M 0 N 06 RAPH OF THE FUNGUS GENUS CERCOSPORA, BY CHARLES CHUPP. PP. 207-208. 1953. 


SYNCHYTRIUM ENDOBIOTICUM (SCHILB.) PERS., ON SOLANUM TUBEROSUM 

IN STRUCTURE S. ENDOBIOTICUM IS A VERY SIMPLE FUNGUS, WITHOUT MYCELIUM. THE FIRST 
INFECTIONS IN ThF SPRING ARE PRODUCED BY OVAL SHAPED ONE—CILIATE ZOOSPORES ABOUT 2 MU 
IN LENGTH WHICH ARE FORMEO WHEN THE RESTING SPORES OR SPORANGIA 6ERMINATE. THESE FIRST 
INFECTIONS DEVELOP AS SORI, EACH OF WHICH DIVIDES TO FORM ABOUT FIVE SUMMER SPORANGIA. 
WITHIN A FEW 0AYS AFTER INFECTION TAKES PLACE THERE MAY BE AN ABNORMAL ENLARGEMENT AND 
MULTIPLICATION OF HOST CELLS TO FORM A TUMOR OR IN HI6HLY RESISTANT VARIETIES THERE MAY 
BE LITTLE ENLARGEMENT OF THE HOST TISSUE. THE SUMMER SPORANGIA GERMINATE BY THE PRO¬ 
DUCTION OF 200-300 OVAL SHAPED ONE-CILI ATE ZOOSPORES ABOUT 1.5 MU LONG. IF THESE 
ZOOSPORES HAVE BEEN MATURE FOR TWO OR THREE DAYS BEFORE THERE IS SUFFICIENT MOISTURE TO 
CAUSE THEIR RELEASE, MANY OF THEM MAY ACT AS GAMETES, THOSE FROM DIFFERENT SP0RAN6IAx^V 
UNITING IN PAIRS TO FORM ZYGOTES• IF THE ZOOSPORES CAUSE NEW INFECTIONS ^-&UCH INFEC¬ 
TIONS DEVELOP AS SORI ANO PROOUCE SUMMER SPORANGIA, BUT INFECTIONS PRODUCED BY ZYGOTES 
FORM RESTING SPORANGIA. RESTING SPORANGIA BECOME DARK BROWN, THICK WALLED, MORE OR 
LESS GLOBULAR ANO 50-70 MU IN 01AMETE R. THESE MAY REMAIN VIABLE FOR SOME TIME BUT 
USUALLY 6ERMINATE AS SOON AFTER MATURITY AS WATER IS AVAILABLE WHETHER THAT IS WITHIN 
AN HOUR OR TWO OR IS DELAYED A WEEK OR MORE. ZOOSPORES FROM RESTING SPORES MAY BEGIN 
TO DISINTEGRATE WITHIN A COUPLE OF HOURS OR SO AFTER THE SPORANGIA RUPTURE IF THEY ARE 
UNABLE TO INFECT A HOST ANO THOSE FROM SUMMER SPORANGIA IN LESS THAN AN HOUR. EITHER 
ZOOSPORES OR ZYGOTES MAY INFECT WART TISSUE AS WELL AS NORMAL HOST TISSUE. THE 
ENORMOUS NUMBER OF SPORANGIA, PARTICULARLY OF RESTING SPORANGIA, THAT MAY BE PROOUCEO 
DURING A SEASON, ANO THE ABILITY OF THE RESTING SPORANGIA TO REMAIN VIABLE FOR YEARS 
ENABLE THE FUNGUS TO SURVIVE ORDINARY CROP ROTATIONS AND CAUSE HEAVY DAMAGE. 

F.P.Q. In-Service Training Series No. 6, by n. Rex hunt. 1940. 











Intumescences on Leaves of Vitis sp 


This condition of cell enlargement is usually confineo to the greenhouse, 

AND IS CAUSED BY AN EXCESS OF WATER, LACK OF LI6HT, AND IMPROPER TEMPERATURE. 

IT IS READILY CONTROLLED BY CAREFUL 6REENH0USE MANAGEMENT THAT ELIMINATES 
THE MENTIONED CAUSES. 

Manual of Plant Diseases, by Dr* F. 0. Healo. p. iOl. 1933. 


Aschersonia sp.. Parasitizing Scale Insect, on Palm Leaf 

Aschersonia is listed as one of the beneficial fungi because of the role 
it plays in helping to keep insect pests in check. 

Apparently no description of this particular species has been published. 



















87 I DIPLOPIA NERM. SPE6. ON NERIUM OLEANOER 

PRUNUS SP. (CHERRY) ■ $H0WIKI6 CRS&TsECTION AN0~i.6 TuBTRSTT" 

■ SECTION OF PYCNIOU. 


















Rasp Leaf (Virus), on Prunus $p. (cherry) 

The most characteristic symptom of rasp leaf is the production of abnormal out— 

GROWTHS ON THE LOWER SURFACE OF THE LEAVES. THESE OUTGROWTHS VARY FROM ELONGATED 
PROTUBERANCES TO DARK GREEN LEAFLIKE GROWTHS. ON A 6IVEN LEAF THE GROWTHS USUALLY 
OCCUR BETWEEN THE VEINS AND RADIATE FROM THE MIDRIB TOWARD THE MARGIN OF THE LEAF 
BLASE. ON THE UPPER SURFACE OF A DISEASED LEAF THERE ARE DEPRESSED, ROUGHENED 
AREAS LIGHTER IN COLOR THAN THE NORMAL GREEN OF THE LEAF. SINCE THE MAJORITY OF 
THE GROWTHS ON THE LOWER SURFACE OF AFFECTED LEAVES RESEMBLE THE TEETH OF A COURSE 
RASP, THE NAME n RASP LEAF** WAS GIVEN TO THE DISEASE. SEVERELY AFFECTED LEAVES ARE 
SMALL, NARROW, AND MARKEDLY DISTORTED. THE LEAF SLADE FREQUENTLY HAS A TENDENCY TO 
FOLD 3N UPON ITSELF. TREES MAY BE COMPLETELY OR PARTIALLY AFFECTED; IT IS NOT 
UNCOMMON TO FIND AN UNEVEN EXPRESSION OF SYMPTOMS ON A BRANCH OR A TREE. DAMAGE 
TO DISEASED TREES CONSISTS OF RETAROATION IN GROWTH ANO THE CONSEQUENT REDUCTION 
IN THE SIZE OF THE CROP. 

Transmission has been effected only through graft and bud inoculations. 

(See Marmor lineopictum for reference.) 


Diplopia nebii Speg., on Nerium oleander 

PYCNIDIA LENTICULAR (LENS-SHAPEO), SUBEPIDERMAL, AT LENGTH ERUMPENT, BLACK, 
200-250 MU IN DIAMETER, SPORES OVOID TO ELLIPTICAL, I-SEPTATE, CONSTRICTED, 

0ARK—OLIVACEOUS, 8-10 X 18-22 MU. 

THE ILLUSTRATION SHOWS THE GREGARIOUS HABIT OF THE PYCNIDIA, BOTH IN CROSS 
ANO LONGITUDINAL SECTION. THIS FUNGUS, ORIGINALLY OESCRIBEO FROM TWIGS AND 
PETIOLES OF OLEANOER IN NORTHERN ITALY (|884), IS ALSO REPORTED FROM CALIFORNIA. 


Saccaroo 3:347. 1884. 







OlATBACTIUM CQBOIAE (F. L. STEVERs) SVC., ON COBOIA GLABRA 

Syn.: Trabutiella coroiae Stevens 

Spots when young are slightly discolored; later the tissue dies and the spots 

MAY FAOE TO ALMOST WHITE. SPOTS DEFINITELY BORDERED, ALMOST EXACTLY CIRCULAR, 
5-10 MM. IN DIAMETER, WITH THE PERITHECIA IN QUITE SECULAR CONCENTRIC RINCsl 

The black clypeus always epiphyllous, about 280 mu in diameter, or oblonc and 
240 X 500 MU. OSTIOLE 45-75 MU IN DIAMETER. PERITHECIA. NOT VISIBLE FROM BELOW, 
LOCATEO IN THE MESOPHYLL, 260-360 MU IN 01AMETER• ASCI 17 X 85 MU, 16-SPOREO, 
THIN-UALLEOJ SPORES OBLONC, POINTED AT EACH END, 3.5 X 20 MU, CONTINUOUS, 

HYALINE. 

Stevens originally described this fungus on Cordia collocqcca . 

New or Noteworthy Porto Ricah Fungi, by f. L. Stevens. The Botanical Gazette, 
¥.70, p. 401, July - December 1920. 










cn 3 




o> 

-< 

o 


o> 

to 


318 

3D 

32 

r- o 


ao» JL 

Jo 


m • 

C3 

3J m 

o < 
m m 
o zr 
u> 
o»> — 
m 

o co 

-4 •< 

— o 

o • 
















































UST t LA60 MAYO IS (DC.) COA. [ UST S LAGQ ZEAS (BECKM. ) UN6.], OK ZEA MAYS 

This disease appears ok the various aerial parts of the cork plakt as either 

SMALL OR LARGE TUMORS, AT FIRST WHITISH DUE TO A COVER I KG MEMBRANE, BUT LATER 
DARK ANO THEN BLACK FROM THE DEVELOPMENT OF THE ENCLOSED SMUT MASS. THESE SMUT 
TUMORS OR SORI MAY VARY IN SIZE FROM MINUTE PUSTULES ON THE LEAVES TO OTHERS, ON 
THE STALKS OR EARS, A$ LARGE AS A CHILO’S HEAD. WHEN THEY REACH MATURITY THE 
COVERING MEMBRANE ORIES AND BREAKS, EXPOSING THE DRY, POWDERY MASS OF SPORES. 

This organism is one of the true smuts, or Ustilaginales, in which the 

INFECTIONS ARE LOCALIZED AT THE POINT OF INFECTION ANO ARE NOT THE RESULT OF A 
MYCELIUM THAT HAS 6R0WN UP TH ROUGH THE TISSUES OF THE PLANT FROM THE SEEDLING 
STAGE AS IN SPHACELOTHSCA S0R6HI (SEE ILLUSTRATION). 

THE MATURE SPORES ARE SPHERICAL TO ELLIPSOIO, 7-12 MU IN DIAMETER, WITH A 
BROWN WALL COVERED WITH SMALL SPINES. WHEN GERMINATING, THESE SPORES SENO OUT 
PROMYCELIA WHICH IN TURN PROOUCE SPORIOIA. THE WINOBORNE SPORIDIA, UPON 
REACHING IMMATURE PARTS OF THE CORN PLANT, CAUSE INFECTION. 

Manual of Plant Diseases, by Or. Frederick D. Healo. pp. 746-749. 1933. 


Uredo scabies Cke., on Vanilla planifolia 

SORI USUALLY HYPOPMYLLOUS, OCCURRING SINGLY, SPOTS SLIGHTLY SWOLLEN, FOR THE 
MOST PART ORBICULAR (ROUND), 2-5 MM. IN 0IAMETER, DENSE TO CONCENTRICALLY 
ARRANGED AND FILLING ONE WHOLE SPOT, OR SINGLY ROUND AND ELLIPTICAL ANO \/2 - | 
MM. IN DIAMETER. CLOSED FOR A L0N6 TIME, AT LENGTH WITH A CENTRAL OPENIN6, 
FINALLY OPENING MORE WIOELY, BROWN; SPORES ELLIPSOIO, OVATE TO PIRIFORM, A FEW 
CONSPICUOUS SPINES, AT FIRST YELLOW, THEN BROWN, 17-26 X 24-36 MU. EPISPORES 
2 - 3 MU THICK, PROVIOEO WITH 2 EQUATORIAL GERM PORES. 

Sydow, Monographia Ureoinearum 4 : 507 . 1924 . 














RH0DQ0SKDE03 (Azalea) sp. (flower) 


OVUUNIA AZALEA! WE8SS» OM 


#tac 0R ,$i GROUPS OF 2 TO 3 (RARELY UP TO 8) FROM THE WARS I S3 OF 

APOTHECIA *«' ^‘"“.lALLOWLY COVERED WITH SOIL, IN LATE WINTER AND EARLY SPRING, 

A SCLEROTIUM, LYING ON OR^^^ ^ „ MAT|)B(TV , 2 - 5 HM. BROAD, TAWNY OLIVE TO 
STIPITATE, UNO - eRANUL0 SE OR HIRSUTE; STIPE TYPICALLY 2 - 3 MM. LONG, 

snopp brown, hargin scal' r, #mY ^ s0M6T|HES 8n(U0US , filiporm, and up 

' "'* 5 Sc clay-color at the base, darkening to cinnamon at the top, glabrous, 

T ° 5 “ | * , I EW KHUOIOS, HYMENIAL SURFACE RUSSET TO WALNUT BROWN, SOMEWHAT 

RARELY WITN "ii, ,40 - 260 MU (AVERAGE 180 Mu) LONG BY 9 - 14 MU (AVERAGE 

PRUINOSE, ^ ufi HQ j STAINING BLUE WITH IODINE. ASCOSPORES 8, UNISERIATE, 

12 MU) ™‘ C *5 k [ ,ChL g 5 _ |0 l ,0-|8 MU (AVERAGE 9.3 X 16.3 HU), HYALINE, USUALLY WITH 

SLIGHTLY SWOLLEN. HYALINE, 21-36 X 40-60 MU (AVERAGE 28 X 50) INCLUDING THE 

Con idia typically OBOV , HUMIOITY becoming clavate to pyriform, up to 

BASAL APPENDAGE} WHEN FORMED ' £ 8RARCM £ 8 PROTRUOING FROM THE HOST SURFACE 

T2 MU LONG; PRODUCED S N«LY on SHORT SIMPLE s „ mT|M from THE CON 101OPHORES BY 

AND ARISING FROM T0 THE CONIOIUM. THIS STAGE FORMS A 

*-JTS^S^Yf mSS ORGAN AND THE CON,.,* ARE PROMPTLY DIS¬ 
SEMINATED T " £RE l ^ e B 7^ hyphae, 

i;^ B n r a6 B :/s^ T L o;*i N s; 

is rssrs«s sssj s ns-sniJ —• 

Oyulinia Segregated from Sclerotinia, by Or. Freeman Weiss - Phytopathology V.30, 
pp. 243-244. 1940. 


ASCHERSONIA TUR8INATA BERK., PARASITIZING SCALE INSECT, ON CITRH.SP. (LEAF) 

[Perfect stage - hypocrella turbinata (Berk.) Petch] 

IT FORMS PINK PUSTULES ABOUT 1.5 MM. BROAD AND I MM. HIGH Will< <‘ UPPEB 

SURFACE OFTEN CONCAVE. IT IS FOUND ATTACHING THE WAX SCALE, ^EROPLASTES. 

Citrus Diseases and Their Control, by Howaro S. Fawcett, p. 283. 










OVUUKIA AZALEAE WEISS ON 73 ■ ASCHERSONIA TURBINATA BERK. PARASITIZING 

RHb6B5fN3HON (AZALEA) SP. FLOVtR. ■ SCALE INSECT ON CITRUS $P. LEAF 































Lophodebmium bhooooenori (Schw.) Ell* & Ev., on Rhooooenoron sp. 
Perithecia epiphvllous, on rouno pale spots I - 2 cm. in oiameter, with a 

REDDISH, SWOLLEN MARGIN BOTH ABOVE AND 8ELOW, PUNCTIFORM AT FIRST, THEN 
ORBICULAR, SUBOISCOID, DEPRESSED, l/2 - 3/4 MM. IN OIAMETER, BECOMING 
ELLIPTICAL, 3/4 -1X1“ l-t/2 INI., WITH THE OPPOSITE SIDES SLANTING IIP 
TOWARDS each other ano separated dv a vert narrow cleft. Asci clavate, 

12-15 X 110-130 MU, 8 SPOREP, with filiform paraphvses broadly recurved at 
THE TIPS. SPORIDIA LINEAR-CYLINDRICAL, NUCLEATE, CONTINUOUS, HYALINE, 

2-2.5 X 60-75 mu. 

The North American Pyrenomycetes, by J. 8. Ellis and b. M. Everhart, 
p. 717. 1892. 


CURVULARIA LUNATA (WANK.) BOEO., ON GLADIOLUS (BUDS AND STEMS) 

This fungus, originally described from sugarcane in Java, hao at times been 

RECORDED OH OTHER HOSTS BUT IT HAO NEVER ASSUMED ANY PARTICULAR IMPORTANCE AS A 
PATHOGEN UNTIL 1948 WHEN IT APPEAREO AS A TROUBLESOME PATHOGEN ON THE FLORIDA 
GLAOIOLUS CROP. SINCE THAT TIME IT HAS SPREAD TO VARIOUS OTHER STATES. THE 
PHOTOGRAPH SHOWS TYPICAL INJURY TO THE FLOWER SPIKES. 

This organism is of particular interest since it is one that suodenly 

DEVELOPED SERIOUS PATHOGENIC CAPABILITIES. APPARENTLY MUTATION PROOUCEO A 
VIRULENT STRAIN. 

Spores pale brown, 3-septate, the third cell from the base larger ano darker 

COLORED THAN THE OTHERS, UNEQUALLY VENTRICOSE-FUSI FORM, MORE OR LESS CURVED TO 
NEARLV STRAIGHT, 9-15.5 X 19.5-32 MU. THE CON 10IOPHORES ARE PALE BROWN, 
SEPTATE, SIMPLE OR BRANCHED, GENICULATE AT THE TIP, VARIABLE IN LENGTH, 3-5 MU 
IN OIAMETER. 

Notes on Seed-Borne Fungi HI Curvularia, by j. w. Groves & A. J. Skolko - 
Canaoian Journal of Research v.23. No. 3, p. 101. 1945. 









FUSARIUM OXVSPOBUM SCHLECHT. F. NARC1 S3 > SNYOER & HANSEN, ON NARCISSUS BULB 


This photograph shows the tunnel hade by a larva of the Narcissus bulb fly, Lampstia 

EQUESTS IS (SEE PHOTOGRAPH), AND THE INFECTION OF BASAL ROT THAT HAS ATTACKED THE OAMAGEO 
FulTTi^TuES. The FIRST EXTERNAL SYMPTOM IS BROWN DISCOLORATION IN THE RE6I0N of the 
BASAL PLATE, WHICH BECOMES SOFT. THE ROT GRADUALLY SPREADS IN THROUGH THE BASAL PLATE 
AND UP THE INNER SCALES, THE TISSUES OF WHICH BECOME CHOCOLATE-BROWN TO GRAYISH-BROWN 
IN COLOR, SOMETIMES BRICK-RED OR EVEN A BRIGHT VIOLET. A WHITE OR PINKISH-WHITE FUNGUS 
COATING IS GENERALLY PRESENT ON ANO BETWEEN THE INNER SCALES AND SOMETIMES IT ALSO 
DEVELOPS EXTERNALLY AT THE BASE OF THE BULBS. THIS COATING CONSISTS OF THE SPORES 
AND MYCELIUM OF THIS SPECIES OF FUSARIUM THAT CAUSES THE DISEASE. 

OCCASIONALLY THE ROT APPEARS TO BEGIN IN THE OLD FLOWER STALK AND PROGRESSES FROM 
ABOVE DOWNWARD. SEVERELY OR MODERATELY INFECTED BULBS CAN BE RECOGNIZED AND DIS¬ 
CARDED SINCE THEY ARE SOFT, ANO EVENTUALLY BECOME HARD, SHRIVELED MUMMIES. LIGHTLY 
08 NEWLY INFECTED BULBS ARE DIFFICULT TO DETECT SINCE THEY HAVE NOT SOFTENED. HOWEVER, 
IT IS SOMETIMES POSSIBLE TO DETECT A SOFTENING OF THE BASAL PLATE OF SUCH BULBS, WHICH 
IS AN EARLY INDICATION OF THE OISEASE. 

MlCROCON101A OF THE FUNGUS ARE MOSTLY UNICELLULAR, SCATTERED OR IN BALLS, 

AVERAGING 2-3.5 X 5-12 MU. MACROCONIDIA SHOW THE AVERAGE MEASUREMENTS FROM NON- 
SEPTATE 2-4 X 4-9 MU, TO FIVE-SEPTATE MEASURING 3-4.8 X 36-60 MU. 

Diseases of bulbs, bv w. C. Moore, bulletin No. U7 of the Ministry of 
Agriculture and Fisheries, p. 74. 1939. 

Die Fusarien, by Dr. h. W. Wollenweber & Dr. 0. A. Reinking, p. 185. 1935. 



















































"6umming" on Tulip Bulb 

THIS GUMMING IS PRESUMABLY A PHYSIOLOGICAL COMOITION SOMETIMES ENCOUNTERED 
ON BULBS OF TULIPS OERIVEO FROM THE SPECIES, TULIPA FOSTER I AHA . 


Unknown Disease on Tulip Bulb - Philip Snowoen 





UROCYSTIS COLCHfCt (SCKIECMT*) RAB., OH GOLCKICUH AUTUMHALE (CCRMS) 


This shut produces oh the corms and leaves bark blister-like swellings that ultihatelv 

BURST, EXPOSIHO THE BLACK POWBERY SPORE HASSES OF THE FUNGUS* IT ALSO OCCURS OH THE 
FLOWER STEH AHO PERIANTH® 

The DISEASE IS DESCRIBED AS FOLLOWS: SORI IH LEAVES, FORHIHG SLIGHTLY ELEVATED AREAS 
OF VARYING SIZE AND SHAPE, SHOWING THROUGH ON BOTH SiOES, AT FIRST COVERED BY A LEAD* 
COLORED EPIDERHIS, WHICH EVENTUALLY RUPTURES, DISCLOSING A GRANULAR REOOISH-BLACK SPORE 
HASS; SPORE BALLS ARE DARK REDDISH-BROWN, CONSISTING OF f — 3 OR RARELY 4 SPORES 
SURROUN0ED RATHER COHPLETELY BY A CORTEX OF TINTED, THICK-WALLEO OVOIO TO SUBSPKERICAL 
STERILE CELLS (7-13 HU), 20-40 HU IN LENGTH; SPORES HEOIUH-OARK REDDISH BROWN, IRREGULAR 
OBLONG TO OVOID OR SUBSPHERICAL, FLATTENED WHERE IN CONTACT, 12-20 HU IN LENGTH. SORI 
APPEARING ON THE PERIANTH AND OUTER SKIN AND OUTERHOST LAYERS OF THE WHITE CORK TISSUE 
ARE SIMILAR TO THOSE ON THE LEAVES* 

Reported on several liliaceous hosts in addition to the genus Colchicuh . 

The Ustilaginales of the World, by George Lorenzo Zundel. p. 3$3. 1945, published 

in 1953. 










UROCYSTIS COLCHICI (SCHLECHT.) RAB. 81 I UROCYSTIS COICHICI (SCHLECHT.) RAB. ON 

ON BULBOCOOIl'M BULBS. ■ COLCHICUM AUTLiMNALE CORMS. 












































XANTHOMONAS HYACINTH! (WAKKEp) DOWSON ( BACTERIUM HYACINTH! WAKKEB), IN 

HYACIR7HUS BULBS 

A CROSS SECTION OF A SLIGHTLY AFFECTED BULB WILL SHOW A NUMBER OF SMALL 
ISOLATEO YELLOW SPOTS, OFTEN ARRANGED IN MORE OR LESS CONCENTRIC CIRCLES, IN THE 
TISSUES OF THE CLOSELY PACKED SCALES. SOON AFTER CUTTING, ANO ESPECIALLY ON 
SQUEEZING, A CERTAIN AMOUNT OF A YELLOW, SLIMY LIQUIO OOZES FROM THESE SPOTS. 

This consists almost exclusively of myriaos of bacteria and these are the cause 

OF THE DISEASE. IF THE BULB IS CUT LONGITUDINALLY YELLOW STRIPES OR BANDS WILL 
BE SEEN TRAVERSING THE SCALES LENGTHWISE, AND SOONER OR LATER THESE STRIPES REACH 
THE BASAL PLATE OF THE BULB. THE BACTERIA IN THE SCALES OF SUCH A BULB HAVE 
USUALLY REACHEO IT FROM THE FOLIAGE AND IN THE EARLY STAGES THEY ARE CONFINEO TO 
THE VASCULAR BUNDLES (OR WATER-CONDUCTING STRABOS) OF THE LEAVES ANO SCALES. 

Having reached the basal plate they spreao there and pass upwaros again into 

OTHER, STILL HEALTHY SCALES. 

The organism is yellow, motile, ano roo-shapeo, with roundeo ends and a 
SINGLE POLAR FLA6ELLUM. RODS MEASURE 0.4 TO 0.6 BY 0.8 TO 2 MICRONS. 

Diseases of bulbs, by w. C. Moore, pp. 2-3. 1939. 


MYSTROSPOR1UH AOUSTUM MASS. (INK DISEASE), ON IRIS RETICULATA BULBS 

The most striking symptom of Ink Disease on dry bulbs op Iris reticulata is 

THE OCCURRENCE ON THE OUTER RETICULATE SCALES OF BLACK, CRUSTY PATCHES OR STREAKS 
THE APPEARANCE OF WHICH SUGGESTS THAT THE BULBS MIGHT HAVE BEEN SPLASHEO WITH INK 
The oiscolored areas may be small ano few in NUMBER or may COVER practically the 
WHOLE OF THE MEMBRANEOUS SCALE, WHICH HAS A CHARREO APPEARANCE. THE BLACK CRUST 
IS AN INOETERMINATE MASS OF DEAD CELLS MIXED WITH THE MYCELIUM OF THE PATHOGEN 
ANO A VARIETY OF OTHER FUNGAL ORGANISMS, INCLUDING AT TIMES, BUT NOT OFTEN, THE 
SPORES OF MYSTROSPORIUH AOUSTUM . 

The SPORES OF THE ABOVE ORGANISM ARE OBLONG, ELLIPTICAL OR BROAOLY FUSIFORM 
WITH OBTUSE ENDS, SMOOTH AND VERY OARK SMOKY-BROWN IN COLOR WHEN MATURE. THEY 
USUALLY SHOW 5-7 TRANSVERSE SEPTA, WITH OCCASIONAL LONGITUOINAL SEPTA, AND 
MEASURE 20-22 X 46-60 mu. 

Diseases of Bulbs, by W. C. Moore, p. 134. 














Pseudomonas mar6»nata (McCulloch) Stapp. (Bacterium marginatum McCulloch). 

on gladiolus corms 

ON THE CORM COAT OR COVERING CIRCULAR, OVAL OR ELONGATED, PALE YELLOW SPOTS 
DEVELOP AND THESE GRADUALLY BECOME DARKER UNTIL THEY ARE ALMOST BLACK. THE HUSKS 
SPLIT, BECOME RAGGED AND LOOK AS IF THEY HAO BEEN CHARREO OR BURNT• 

THE CORM LESIONS MAY OCCUR IMMEDIATELY BELOW THOSE ON THE HUSKS 8UT MORE OFTEN 
ARE FOUND AT THE BASE OF THE CORM. THEY BEGIN AS PALE YELLOW, WATER-SOAKEO, 

CIRCULAR SPOTS, THE COLOR OF WHICH DEEPENS UNTIL THEY ARE DARK BROWN OR ALMOST 
BLACK. IN SLIGHT ATTACKS THE LESIONS REMAIN SMALL, AS WELL DEFINED SHALLOW 
DEPRESSIONS, UP TO l/4 INCH IN DIAMETER, WITH A VERY PROMINENT RAISED n RIM N OR 
MARGIN BETWEEN THE HEALTHY AND AFFECTED TISSUES. HENCE THE SPECIFIC NAME. THEY 
DO NOT EXTEND DEEPLY INTO THE FLESH AND CAN OFTEN BE REMOVEO BOOILY WITH A PENKNIFE, 
LEAVING A CLEAN SAUCER-SHAPED CAVITY IN THE CORM. |N MODERATE AND SEVERE ATTACKS 
THE SPOTS OFTEN COALESCE ANO THE OECAY PENETRATES DEEPLY INTO THE FLESH, CAUSING 
IRREGULAR CORRODED AREAS ANO LARGE CAVITIES. A DISTINCTIVE FEATURE OF THE DISEASE 
IS A COPIOUS 6UM—LIKE EXUOATION FROM THE CORM LESIONS. AT FIRST THE EXUDATE IS 
COLORLESS BUT IT SOON BECOMES HONEY YELLOW, LATER OEEP BROWN, AND WHEN DRY, BRITTLE 

ano shiny. Particles of soil and innumerable bacteria are incluoed in the gum 

MASS. The PRESENCE OF THE GUM AFFOROS a COMPARATIVELY RELIABLE METHOD OF 
I0ENTIFYIN6 THIS DISEASE IN THE DRY CORM, FOR THE SKIN OF HARO GUM OVER THE 
SURFACE OF EVEN THE SMALLEST LESION GIVES IT A LACQUERED OR YARNISHEO APPEARANCE 
NOT OBSERVED IN CORM LESIONS OUE TO OTHER CAUSES. 

The roos of the bacterium measure 0.5 to 0.6 by 0.8 to 1.8 microns, motile 

WITH I TO 4 BIPOLAR FLAGELLA. 

Diseases of Bulbs, by w. G. Moore, pp. 99-100. 1939. 







PSEUDOMONAS MARGINATA (McCUL.) STAPP, 85 | PSEUDOMONAS MAR6INATA (McCUL.) STAPP, ON 

CN 6U6Y&TUs"S5iRS ■ GUOICluS CORM, SHOWING AN ENUfl6E0 LESION 





























Marhor hite Holmes (Tulip-Virus l), Tulip-Breakir6 Virus 


Symptoms: "breaking" of the flower color m the form of striping, flamirg, 
or feathering• Investigators have shown this loss of flower color is caused by 
infection with a color-removing virus at times designated as Tulip-virus !• 

This disease may also cause a mottling of the foliage. Such mottled areas 
contain small chloroplasts poor in chlorophyll. 

Still another virus of tulips, mabmor tulipae Holmes (Tulip-virus 2), causes 
a color change in tulip blooms by intensifying the color in stripes. At other 
times both viruses may be founo in the same plant, which results in both color 

LOSS AN0 INTENSIFICATION IN DIFFERENT PARTS OF THE SAME FLOWER. 

MARMOR MITE IS NATURALLY TRANSMITTED BY APHIDS ANO CAN BE MECHANICALLY 
TRANSMITTED BY BULB GRAFTING. 

W. H. Wheeler 


Narcissus-Mosaic Virus 

Narcissus mosaic affects all parts of the plant but produces symptoms 
sufficiently distinctive for identification purposes only on the LEAVES ANO 

FLOWERS. 

The virus prevents the formation of the green coloring (chlorophyll) in 
portions of the leaves as they develop; therefore, the expanded leaves 

EXHIBIT VARIOUS MOTTLES OR STRIPES (AS ILLUSTRATED), PRODUCED BY THE RESULTING 
VARIATIONS IN THE DISTRIBUTION OF THE CHLOROPHYLL. THE UNAFFECTED, DEEPLY 
PIGMENTED AREAS REMAINING SUGGEST IRREGULARLY SHAPED, BLUE-GREEN ISLANOS 
SURROUNDED BY LIGHTER COLOREO, FADED AREAS. 

The EFFECT ON FLOWERS IS EVEN MORE CONSPICUOUS THAN THE LEAF SYMPTOMS* 

Flowers are reduced in size, are of poor texture, with shorter stems and 

DEVELOP YERY PROMINENT HYALINE STREAKS OR TRANSLUCENT, CLEARED AREAS IN THE 
TRUMPETS OR CUPS ANO PERIANTH SEGMENTS* THIS TRANSLUCENT STREAKING OR 
CLEARING OF FLOWER PARTS IS ONE OF THE MOST DISTINCTIVE SYMPTOMS OF 
NARCISSUS MOSAIC. 

Transmission: By sulb grafting and aphios, but not through the soil or 
seed* 

Diseases of Narcissus, by Frank p. McWhorter and Freeman Weiss. Bull* 
Oregon Agricultural Experiment Station No. 304, pp. 18-19. 1932. 



































Nematodes or Eelworms 

OlTYLEDCHUS DIPSACI (KUHN) FILIP. ADD DtTYLSHCHUS SP 


The six photographs illustrate dematooe symptoms oh bulb * 80# 

COLCHICUM AHD SCILLA. THE 01FFEREHCE BETWEEH IHFECTI OH NARCISSUS ARE 

BULBS IS VERY OEFIRITE AS IS SHOWS ID THE PICTURES. SYMPTOMS 

DIFFICULT TO FIDD UDLESS THE BULB IS CUT. 

NEMATODES CAR BE CLASSIFIED INTO TWO 6EDERAL GROUPS, THOSE THAT ATTACH LEAVES 

ADO STEMS ADO THOSE ATTACK IDG UDOERGROURO PARTS. 

OlTYLEDCHUS DIPSACI , THE STEM AHD BULB EELWORM, IS THE jS 

“BR the IDFECTIOH BEG.DS AT THE ROOT PLATE, WHICH IS “PROVED. THE 
DISEASE BEG IDS WITH YELLOWISH OR BROWH STREAKS, WHICH GRADUALLY SPREAD OUT 08 
THE SURFACE ADO PEDETRATE OEEPLY IHTO THE CORM. THE DESTROYED TISSUE IS SOOD 
COMPLETELY DECAYEO ADD FORMS A BLACK POWDERY MASS. ow - 

THE AFFECTEO SURFACE SCALES OF SCILLA BULBS ARE SHRIVELED ADD EXHIBIT A BROWH 
TO BLACK DISCOLORATIOH, WHEREAS THE IDDER SCALES SHOW CHARACTERISTIC BROWH RIHG 

SYMPTOMS.^ hemtqde 1||fECT|0MS 0 „ mS BULBS THE BROWH OUTER **'* * K ®^° “ 

REMOVED. WUED WELL AOVAHCEB THE SYMPTOMS OH DUTCH AHD SPARISH '*' 8 *" E * E * 

D 1ST I MOT • AS 8U0ST8ATEO HI THE PHOTOGRAPHS* EARLIER SYMPTOMS ARE OPTS* 

I HDISTIRCT AHD DIFFICULT TO OETECT, SIHCE IHFECTIOR PROGRESSES WHILE THE BULBS 

* RE |D B HARC*SS0S AHD HYACINTH BULBS THE INFECTIOH USUALLY ENTERS AT THE NECK OF 
THE BULB. SOME OF THE EELWORMS WILL BE CARRIED UPWARD IN THE RAPIDLY GROWING 
LEAVES A« STEMS, WHERE THEY MAY BE DETECTED BY THE DISTORTION ADO DISCOLORATION 
THEY CAUSE. SWELLINGS ADO LIGHT SPOTS SHOW WHERE THE EELWORMS ARE BREEDIRG. S 
tIe FOLU« 0R.es THEY BECOME INACTIVE, BUT WILL RESUME ACTIVITY IF THE LEAVES 

become hoist. Those working down into the bulb increase ado work their way 

AROURO THE SCALE THEY EHTER, EVEHTUAllY OESTROYIHG THE BULB. AFTER THE BUIS 
OECAYS THE NEMATODES ENTER THE SOIL IH SEARCH OF FRESH BULBS OR OTHER HOSTS. 

THE PRESENT NOMENCLATURE OF THE SO-CALLED OlTYLEDCHUS DIPS^l 18 »" * 

OF CONSIDERABLE CONFUSION. SOME WORKERS ARE INCLINED TO COHSIDER THE NEMATODES 
ATTACKING THE VARIOUS BULBS ABO C0RM8 AS SEPARATE, ALTHOUGH CLOSELY RELATED 
SPECIES. HEBCE ARY SPECIFIC NAMES HOW USED MAY LATER BE SUBJECT TO CHANGE. 


A Manual of Agricultural Helminthology, by I. 
SCKUURMANS STEKHOVEH, JR. PP. 313-317. (941. 

The Daffodil, by m. J. Jeffersoh-Brown. 1951 


N. FILIPJEV & J. H. 









































STWOmTIHIA GLADIOLI (DRAYTON) WHETZEL, FORMERLY CALLEO SCLEROTINIA 6LAOIOU 

(Massey) Drayt., on Gladiolus 


The SCLEROTIA OF S. 6LAOIOL| are black and consist of a well-defined compact 
RIND OF TNICK-WALLE0~CELL3 SURROUNDING A THIN-WALLED PSEUOOPARENCHYHATOUS MEDULLA, 
THE CELLS OF WHICH ARE FILLED WITH OIL GLOBULES. THEY VARY CONSIDERABLY IN SIZE 
ANO TEND TO BE LAR6ER IN CULTURE THAN OR THE HOST, BUT THEY ALL FALL WITHIN A 
DIAMETER RANGE OF 90-300 MU. GLOBOSE MICROCONIDIA 1.2 - 1.8 MU IN DIAMETER, 

WHICH FUNCTION AS SPERMATIA, ARE FORMED IN ABUNOANCE IN CULTURE, ANO ON NUTRIENT 
MEDIA RICH IN CARBOHYDRATES, BLACK STROMATIC TISSUES, 80-500 MU THICK, DEVELOP, ON 
WHICH COLUMNAR, BRANCHED OR UNBRANCHED RECEPTIVE BODIES 0.8-1.9 MM. TALL ANO 
0.4-0.8 MM. BNOAO ARE PRODUCED. ON BEING FERTILIZED BY MICROCONIDIA FROM ANOTHER 
STRAIN OF THE FUNGUS THESE RECEPTIVE BODIES MAY DEVELOP INTO BROWN, DENSELY 
CAESPITOSE, STIPITATE APOTHECIA, 3 - 7 MM. BROAD ANO 6 - 10 MM. HI6H. ASCI 
CYLINDRICAL TO CYLINOROCLAVATE, OPENING BY A PORE, 8.5-9.2 X 190.5-235.4 MU, 
AVERA6E 9.06 X 212.5 MU. ASCOSPORES 8, UNICELLULAR, UN ISERI ATE, ELLIPSOIDAL, 
HYALINE, UNINUCLEATE, 5.6-9.5 X 10.2-16.75 HU, AVERAGE 7.25 X 14.04 MU. PARA- 
PHYSES ABUNOANT, FILIFORM TO SLIGHTLY CLAVATE AT APEX, SEPTATE, HYALINE 
2.8 - 3.2 HU IN DIAMETER. 

DISEASES OF BULBS, BY W. C. MOORE. P. III. 1939. 

Gladiolus Ory Rot, by P. L. Drayton, Phytopathology V.24:402-404. 1934. 







BOTRYTIS 6LAQI0L0RUM TIMMERMANS, ON 6LAOIOLUS CORN 


Mycelium on gladiolus corns is white, woolly, often profuse. 

SCLEROTIA (iLLUSTRATEO) ON CORNS OEVELOPEO ABUNDANTLY, FIRST AS SMOOTH CREAMY 
WHITE 80DIES SOON BECOMING BLACK, LATER COALESCING INTO LARGE CORALLOIO MASSES. 

CON ID IA FREELY PRODUCED ON FLOWERS IN THE FIELD AND TO A LESS EXTENT ON CORNS. 
CON ID IOPHORES PALER TOWARDS THE TOP, AVERAGE 01AMETER UP TO 18 MU, CELLS VARIABLE 
IN LEN6TH; CONIOIA BORNE ON AMPULLES ON MAIN STALK OR SIDE BRANCHES, TERMINAL OR 
LATERAL, UNIFORM IN SIZE, AVERAGING 8 X 13 MU, GENERALLY l-CELLEO, OVOID, FORMEO 
IN THE PRESENCE OF LIGHT, GERMINATING GENERALLY BY ONE OR SOMETIMES TWO GERM 

tubes. Abnormal spores are occasionally produced and are sometimes bicellular, 

BUT THEIR MOST STRIKING FEATURE IS THEIR VARIABLE LENGTH, WHICH MAY REACH 50 MU. 

Transaction British mycological Society V.32, Parts III & IV, p. 302. 1949. 


SCLERQTIUM CEPIVORUM BERK., ON ALLIUM SATIVUM (GARLIC BULB) 

This disease, commonly known as white rot, affects onions, leek, garlic and 

SHALLOTS. It MAY ATTACK THE PLANT AT ANY TIME DURING THE GROWING PERIOD; MORE¬ 
OVER, IT IS NOT UNCOMMON FOR IT TO CONTINUE AS A BULB ROT FOLLOWING HARVEST. THE 
FUNGUS ATTACKS BOTH ROOTS AND BASES OF SCALES AND IS ITSELF USUALLY CONSPICUOUS 
BY AN ABUNDANCE OF SUPERFICIAL, WHITE, FLUFFY MYCELIUM. THE ROOTS ARE GRADUALLY 
DESTROYED AND THE FUNGUS CAUSES A SEMI-WATERY DECAY OF THE SCALES. RATHER EARLY 
IN THE DEVELOPMENT, MINUTE, SLACK SCLEROTIA ARE FORMED. THESE ARE UNIFORMLY 
SPHERICAL, HARD, AND NOT OVER A HALF MILLIMETER IN DIAMETER. THEY FORM EITHER 
ON THE SURFACE OF OR ARE IMBEDDED WITHIN THE 0ECAYIN6 TISSUE AND ARE READILY 
DETACHED AS THE DECAY PROGRESSES. |N EXTREME CASES THE ENTIRE SUBTERRANEAN 
PORTION OF THE PLANT MAY BE ALMOST COMPLETELY DESTROYED. 

White rot has perhaps been most commonly confused with the Botrytis rots 

WHICH AFFECT ONION BULBS FOLLOWING HARVEST. WHILE THE TYPE OF OECAY IS SOMEWHAT 
SIMILAR, THERE ARE SEVERAL EASILY DISTINGUISHABLE POINTS OF DIFFERENCE. THE 
SCLEROTIA OF WHITE ROT, WHICH ARE SO ABUNOANT AND CONSTANT EXCEPT IN THE VERY 
EARLY STAGES, ARE LESS THAN ONE MILLIMETER IN DIAMETER ANO THUS MUCH SMALLER 
THAN THOSE OF THE THREE FORMS OF BOTRYTIS. THE LATTER MOST COMMONLY INVAOE 
THROUGH THE NECK OF THE BULB, WHILE WHITE ROT INVARIABLY ENTERS AT THE BASE. 


Phytopathology 14:315-322. 1924 

































80TRYTIS ELLIPTIC* (BEPK.) CKE., 9 q ■ RHIZOCTONIA TULIPARUM WHET. & J. M. ARTH 

0" LlLIUH SP. ■ OH TULIP* SP: - 



















SOTRYTIS ELLIPTICA (BERK.) COOKE, ON LILY BULB 


The conidiophores of B. elliptica are numerous, I - 3 mm* long, branched, with 

PALE BROWN WALLS, AND THEY BEAR AT THEIR TIPS CLUSTERS OF ELLIPTICAL, HYALINE, LATER 
SOMETIMES PALE BROWN CONIOIA AVERAGING 16 X 24 MU, WITH A RANGE OF 14-16.5 X 20-25 
MU (10-24 X 16-34 MU ACCORDING TO WESTERS!^ AND VAN BEYMA). IN HOLLAND AND ENGLAND 
TWO STRAINS OF THE FUNGUS HAVE BEEN DESCRIBED, ONE OF WHICH PRODUCES SCLEROTIA WHILE 
THE OTHER DOES NOT. VAN BEYMA ANO VAN HELL MADE A COMPARATIVE STUOY OF THESE TWO 
STRAINS ANO FOUND THAT THE ONE NOT FORMING SCLEROTIA WAS A WEAK PARASITE ANO CAUSED 
NO REAL OAMAGE• 

Diseases of Bulbs, by w. c. Moore, p. 42. 1939. 


RHIZOCTONIA TULIPARUM WHET. & J. M. Arth. [ Sclerotium tuliparum (KLEBH.) 

NOT SCHLECHT.], ON TULIPA SP. 

This pathogen depends upon its sclerotia to tide it over from one season to the 
next. Mycelium, which is readily produced from the sclerotia, spreads through the 
soil and attacks the bulb. 

On DIG6IMG UP THE OISEASED BULBS, ONE IS AT ONCE STRUCK BY THE FACT THAT THE SOIL 
CLINGS TENACIOUSLY TO THE EXTERIOR OF THE ROTTEO PARTS. THIS IS EVIDENTLY DUE TO 
THE EXTERNAL MYCELIUM, WHICH BINDS THE SOIL PARTICLES TOGETHER AND HOLDS THEM TO THE 
ROTTEO BULB SCALES. EMBEOOEO IN THE SOIL ABOUT THE BULB ARE NUMEROUS, MORE OR LESS 
GLOBOSE, OARK 8ROWN BOOIES, THE SCLEROTIA OF THE PATHOGEN. THESE WHEN DRY BECOME 
ALMOST BLACK. THEY VARY FROM I TO 9 MM. IN DIAMETER AND ARE DULL, FIBRILLOSE ANO 
IRRE6ULAR, AS CONTRASTED WITH THE SMOOTH, POLISHED SURFACE OF BOTRYTIS ANO 
SCLEROTINI A. THEY ARE OFTEN PRESENT ALSO IN LARGE NUMBERS ON THE SURFACE OF THE 
ROTTED SCALES AND NECK OF THE BULB UNDER THE A0HERIN6 SOIL. SOME ARE OCCASIONALLY 
TO BE FOUNO WITHIN THE ROTTED BULB BETWEEN THE OECAYEO SCALES. 

A CROSS SECTION THROUGH A SCLEROTIUM SHOWS THE INTERIOR TO BE LIGHT YELLOWISH 
BROWN IN COLOR, BUT OF A MUCH LIGHTER TINT THAN THE OUTER NARROW ZONE FORMING THE 
RIND. This COLORED MEDULLA IS IN STRIKING CONTRAST TO THE WHITE MEDULLA OF THE 
SCLEROTIA OF SCLEROTINIA BUL8QRUH OR S. SCLEROTIORUM, TO WHICH THESE SCLEROTIA 
BEAR A SUPERFICIAL RESEMBLANCE. THERE IS AN ABUNDANCE OF GRAYISH WHITE MYCELIUM 
ON THE OUTER SURFACE OF THE BULB COVERING THE OISEASED PARTS. WITHIN THE BULB 
THIS MYCELIUM FREQUENTLY FORMS A FELTY LAYER BETWEEN THE OISEASED SCALES. 

The Gray Bulb-rot of Tulips Gauseo by Rhizoctonia tuliparum (Klebh.) N. comb., 
by H. H. Whetzel & John M. Arthur. Cornell University Agricultural Experiment 
Station Memoir 89 - March 1925. 













Botrytis tulipae (Lib.) Lind., on Tulifa sf. 

This organism occurs wherever tulips are grown, and in some seasons it causes 

SEVERE DAMAGE. IT IS EASILY OVERLOOKED ON SLIGHTLY AFFECTED BULBS. 

Spots on the leaves are minute, circular or somewhat elongated, slightly 

SUNKEN, YELLOWISH, EACH SURR0UN0ED BY A DARK GREEN, WATER-SOAKED AREA. THE 
LESIONS ON THE FLOWER STALKS RESEMBLE THOSE 09 THE LEAVES, BUT ARE MORE ELONGATED 
AND DEPRESSED, AND APPEAR AS DARK BROWN PATCHES ON WHICH SCLEROTIA FREQUENTLY 
DEVELOP. THE SEED PODS OF TULIPS ARE VERY SUSCEPTIBLE ANO THE MYCELIUM OF THE 
FUNGUS HAS BEEN FOUND IN THE SEED. 

The EXTERNAL BROWN outer skin of the bulb, ANO ESPECIALLY the old, DRIED FLOWER 
STALK, COMMONLY BEAR THE RESTIN6 BODIES OR SCLEROTIA OF THE FUNGUS, PARTIALLY 
EMBEDOEO IN THE PLANT TISSUES. THESE SCLEROTIA, WHICH RARELY EXCEED THE SIZE OF 
TURNIP SEED, ARE WHITE WHEN Y0UN6, ANO SHINY BLACK WHEN MATURE. IF THE BROWN SCALE 
IS REMOVED CIRCULAR LESIONS, HAVING A SOMEWHAT RAISED MARGIN AND DEPRESSED CENTER, 
MAY FREQUENTLY BE SEEN ON THE OUTERMOST FLESHY SCALE. THEY ARE OF A DEEP YELLOW 
OR BROWN COLOR ANO MAY OR MAY NOT BEAR SCLEROTIA ON THE SUNKEN PORTIONS. 

The conioiophores of B. TULIPAE EMERGE THROUGH the stomata singly or in pairs. 
They are olivaceous-brown* above, hyaline below; the basal cell of each is somewhat 

SWOLLEN AND THE UPPER PART IS FURNISHED WITH 3-5 SHORT LATERAL BRANCHES. AFTER 
PRODUCING ONE HEAO OF CONIOIA THE MAIN AXIS OF THE C0NIDI0PH0RE MAY CONTINUE GROWTH 
AND PRODUCE A SECOND, THIRD OR FOURTH HEAO, SO THAT A MATURE CONIOIOPHORE OFTEN 
APPEARS TO BEAR WHORLS OF CONIOIA. THE CONIOIA ARE HYALINE OR CLEAR GRAY, VARIABLE 
IN SIZE, FROM 10-13 X 16-20 MU TO 8-20 X 12-24 MU AND EACH IS BORNE ON A SHORT 
STERIGMA. 

Diseases of Bulbs, by w. c. mqore. pp. 20-25. 1939. 


SCLEROTINIA NARCISSICOLA 6RE60RY, ON NARCISSUS BULB 
( BOTRYTIS NARCISSICOLA KLEB. IS THE CONIOIAL STAGE) 

ON EXAMINING THE BULBS AFTER LIFTING, THE SCLEROTIA OF 8. NARCISSICOLA MAY BE 
FOUNO JUST BELOW THE OUTER PAPERY SCALES AS SMALL, BLACK GRANULAR, FLATTENED BODIES 
ABOUT THE SIZE OF MUSTARD SEEO OR UP TO HALF AN INCH LONG, IF SEVERAL ARE JOIMEO 
T06ETHER. OURING THE SUMMER THE FUNGUS GENERALLY REMAINS INACTIVE, BUT IF STORAGE 
IS PROLONGED INTO THE AUTUMN IT BEGINS TO ATTACK THE BASAL PLATE AND THE SCALES, 
PRODUCING YELLOWISH-BROWN ROTTED TISSUE IN WHICH SCLEROTIA CAN USUALLY 8E FOUND 
EMBEDDED. 

CONIOIOPHORES ARE $ MM. OR MORE LONG, UN8RANCBE0 OR SLIGHTLY BRANCHED ABOVE, 
BROWNISH 6RAY BELOW AND PALER ABOVE; CONIOIA ARE OVAL, SOMEWHAT POINTED AT THE 
LOWER END, PALE BROWN IN COLOR AND MEASURE 6-7 X !0-l2 MU. 

Diseases of Bulbs, by w. C. Moore, pp. 67-68. 









































PEHICILUUM 6 LAP 1011 McCUL. & THOM., ON SLAP I PLUS SP. 

The comioiophores of P. gladioli develop in tufts oh fascicles up TO 2 MM. LONS. 
The PENICiLLUS CONSISTS "of the main axis of the conioiophore with or without one 
OR TWO BRANCHES, BEARING FEW METULAE 10 - 12 MU LONS, ANO VERT9CELS OF FEW STERISMATA 
1.5-5 X (2-14 MB} ELLIPTICAL-FUSIFORM, SMOOTH SPORES, MEASURING 2.5-3 X 2.8-3.6 MU, 
ARE BORNE IN LONS CHAINS. WITH AGE THE FUNGUS PRODUCES SMOOTH SCLEROTIA (40-540 MU 
IN DIAMETER, AT FIRST CREAM TO LIGHT PINKISH TAN IN COLOR, LATER PALE BROWN OR TAN. 

This is a distinctive behavior of this species. 

Diseases of Bulbs, bt w. C. Moore, f. |id. (939. 








This condition, termed scald, was 

MARKINGS ON THE INJURED PORTIONS OF 


CHARACTERIZED BY THE PARALLEL 
THE BULB SCALE* 



PENICILLIUM 6LA0ICU McCUL. 4 THOM., LESICNS 105 | SCALD CAUSEO BY STORAGE CONDITIONS 

6M 6La6IoU3$”corm~f6licwing mechanical injury ■ followed by bacterial rot, on tulipa sp. bulb 










































FUSAmOH OXYSPORBN SCHLECHT. F. GLAOIOLt (MASSEY) SNYDER & HANSEN 


At THE T»HE OF HARVESTING THE CORHS IN THE AUTUMN, FUSARIUM ROT LESIONS APPEAR 
A3 SHALL WATER-SOAKEB SPOTS. THEY ARE OF A REDDISH-BROWN COLOR AHD OCCUR IR HOST 
CASES OR THE SIDES AND LOWER HALVES OF THE CORNS• IT IS USUALLY NECESSARY TO 
REHOVE THE HUSKS (SHEATHING LEAF BASES) FROH THE CORNS IN OROER TO SEE THE LESIONS* 
ALTH0U6H IN SOME CASES THE HUSK IS ALSO OISEASEO, AS INDICATED BY ITS DISCOLORATION 
AND UNUSUAL BRITTLENESS. 

The ROT AOVANCES DURING STORAGE* the rate increasing with higher tenperatures 
AND INCREASED HUH8QITIES. LESIONS ARE USUALLY IRREGULARLY CIRCULAR IN OUTLINE AND 
RANGE IN SIZE FROH ONE-FOURTH TO ONE INCH IN DIANETER OEPENOING UPON CONDITIONS Of 
STORAGE AND TINE OF YEAR* THE ENTIRE CORN NAY BECOME INVOLVED AND REDUCED TO A DRY, 
BROWNISH-BLACK, WORTHLESS NUMNY DUE TO THE COALESCENCE OF TWO OR NORE LESIONS. 

Perhaps the host characteristic symptom of this disease is the existence of 

PROMINENT, IRRE6ULARLY CONCENTRIC HARKINGS OR RIDGES IN THE LESIONS* UNFORTUNATELY, 
THE ABSENCE OF THESE HARKINGS IS NOT ABSOLUTE PROOF THAT THE DISEASE IS NOT FUSARIUH 
ROT; HOWEVER, THEY OCCUR NORE OFTEN THAN NOT,*AND THE WRITER HAS NEVER OBSERVED THEN 
IN LESIONS PRODUCED IN ANY OTHER GLAOIOLUS DISEASE. 

The LESIONS ARE GENERALLY SOMEWHAT SUNKEN DUE TO THE RAPIO DRYING AND SHRINKING 
OF THE TISSUES* THE ADVANCING MARGINS ARE USUALLY DEFINITE AND SLIGHTLY RAISED, WITH 
ACTIVE LESIONS SNOWING A NARROW, WATER-SOAKED OUTER AREA* DARK IN COLOR, WHICH BLEROS 
SHARPLY INTO TNE HEALTHY TISSUE* DISEASED TISSUE 1$ HARD AND IN HOST CASES NOT OVER 
5 TO 7 HH. IN THICKNESS* 

FUSARINN ROT 13 PRIMARILY A DISEASE Of STORED CORNS, BUT CERTAIN CONDITIONS OF 
DISEASE IN THE FIELD RELATE DIRECTLY TO TNE ROT WHICH ADVANCES DURING STORAGE* 

Missing plants in the row nay be due to the fact that the corns planted were wortnless 

MUMMIES* THEIR ROTTED CONDITION BEING CONCEALED BY THE APPARENTLY HEALTHY HUSKS* 

Dwarfed* stunted plants, which frequently fail to produce blossoms, result from 

PLARTIN6 CORNS SO SEVERELY DISEASED THAT THEY FAIL TO OEVELOP ROOT SYSTEMS OR CON¬ 
DUCTING TISSUES SUFFICIENT TO SUPPORT TNE DEVELOPING OFFSPRING* DISEASED CORNS 
COMMONLY DECAY PREMATURELY IN TNE FIELD, SAPROPHYTES, IN MANY IF HOT MOST CASES* 
PLAYING AN IMPORTANT ROLE IN THE RAPID DISINTEGRATION OF THE TISSUES. 

WHEN CORNS AFFECTED WITH THE FUSARIUM ROT ARE KEPT UNDER VERY MOIST CONDITIONS, 

THE LESIONS COMMONLY BECOME COVERED WITH A GRAYISH, MOLD-LIKE GROWTH OF THE FUNGUS. 

MlCROCONIDIA OF THE FUNGUS ARE NUMEROUS AND NEARLY ALWAYS NON-SEPTATE. 

WOLLENWEBER AND REINKING IN THEIR 1938 BOOK, "DIE FUSARIEIS”, SHOW THE AVERAGE 
MEASUREMENTS FOR THE SON-SEPTATE MACROCONIDIA TO BE 2*7 X 8 MU; AT THE OTHER 
EXTREME ARE 7-SEPTATE MACROCONIDIA WITH AVERAGE MEASUREMENTS OF 4.8 X 42 MU. 

From an article by L. M. Massey, Phytopathology V.16:510. 1928. 


The LIGHT COLORED 6R0WTHS EVIDENT ON THE CROCUS CORMS ARE GROWTHS WHICH 
FOLLOWED AN ATTACK BY FUSARIUM* THEY ARE COMPOSED OF MYCELIUM AND SPORES OF 
THE FUSARIUM, AS WELL AS SPORES AND MYCELIUM OF SEVERAL SAPROPHYTIC ORGANISMS* 





Fusariuh sp., probably F. oxysporum Schlecht., or Crocus corms 


See LAST PARAGRAPH OR SHEET FOR F. OXYSPORUH SCHLECHT. 
SHYOER & HARSER. 


F. 6LAOIOLI (MASSEY) 




























I MACROPHOMINA PHASEOLINA (TASSl) 6010., ON 
GLAOIOLuS.SYNONYMS: MACROPHOMA PHASEOLI 

MAUBL., SCLEROTIUM BATATICOLA TAUB., RHIZOCTONI 

BATAT ICOLA (TAUB.) BUTL., MACROPHOMINA PHASEOLI 

(MAU8L.) ASHBY 



















MACROPHOMINA PHASEQL8NA (TASSl) SOID., ON 6LAOIOLUS SP. AND jPOMOEA BATATAS 


PYCNID IA SPARSE TO GREGARIOUS, SOMETIMES HOWEVER 2-3 JOINED TOGETHER COMPACTLY, 
GLOBOSE TO OEPRESSEO-6LOSOSE, 100 - 200 MU IN DIAMETER, IMMERSED TO ERUMPENT, OR 
SOMETIMES IMMERSED 18 A COMPACT COTTONY MYCELIUM, SLIGHTLY EFFUSE AND SCARCELY 
EVIDENT, COMPOSED OF A PARENCHYMAT8C WALL MADE UP OF 3 - 4 LAYERS OF CELLS, AHGULAR, 
STR0B6LY MEM9RAHACE0US, BROWNISH-BLACK, RECTANGULAR, LARGE DIAMETER APPROXIMATELY 
9 MU, AND ALSO OF HYALINE CELLS, ROUND, PROTOPLASMIC, CONTENTS GRANULOSE-GUTTULATE, 

4 - 8 MU IN DIAMETER DEVELOPING INTO CYLINDRICAL-PHIALI FORM, STRAIGHT TO CURVED 
COR ID IOPHORES, APEX SLENDER, 9 - 15 MU LONG; COJIIDIA ACROGEREOUS, HYALINE, EPISPORE 
THICK, CONTINUOUS, PROTOPLASM GRANULAR TO MINUTELY GUTTULATE, IRREGULARLY LONG 
CYLINDRICAL, NEVER CURVED, 6-11 X 16-30 MU, AVERAGING T-8 X 20-25 MU* 

Mycelial hypkae composed of filiform to somewhat thickened broad cells up to 

5 - 7 MU, RE6ULAR CALIBER, SEPTATE, FREQUENTLY BRANCHED, SECONDARY BRANCHES FORMED 
AT RIGHT ARGUES ALSO ANASTOMOSED, AT FIRST HYALINE THEN DARK REDDISH-BLACK, 
PENETRATING DEEPLY INTO THE MATRIX AND THEN FORMING MICROSCLEROTIA (CALIEO 
SCLEROTiUM BATATICOLA (TAUB«) 8UTLER) IMMERSED TO ERUMPEHT, SPARSE TO GREGARIOUS, 
TYPICALLY SPHERICAL SO - 100 MU IN DIAMETER COMPOSED OF ANGULAR CELLS ARRANGEO IN 
THE FORM OF A FALSE PARENCHYMA, FULL OF COPIOUS REFRACTIVE OIL DROPS* 

Found in roots, leaves, stems, and tubers of herbaceous to woody plants of many 

6ENERA, CAUSING GREAT DAMAGE, PRODUCING DISEASES CALLED *ASHY ROT**, "CHARCOAL ROT", 
"COLLAR ROT", "MARCIUME RADICALE", "WURZELFXULE"• 

PYCNIOIA AND MICROSCLEROTIA ARE USUALLY FOUND IN LIVING HERBACEOUS OR WOOOY 
PLANTS IN WHITISH-GRAY SPOTS, PYCNIDIA ARE RARELY FOUND IN ARTIFICIAL CULTURE 
MEOIA* 

Goioanich, G* Reyisione del Genere Macrophomiba Petrak Specie Tipica: 

MACROPHOMINA (TASSl) GOID* N* COM3* NEC* M. PHASEOL! (MAUBL.) ASHBY BOL. STAZ. 

01 PAT0L06IA VEGETALE ROME ANNO V, ($£R. TERZo) 1949 - 1950. PP. 63-65. 











Aspergillus flavus Link, and Aspergillus nicer mot. cinnamqmsus Thom. & Rarer, 

on Tulipa sp. 

The 6£nus Aspergillus is composeo of a considerable number of 6roup species of 

ALMOST UNIVERSAL DISTRIBUTION IN TEMPERATE ANO TROPICAL CLIMATES. FEW, IF ANY, CAN 
SE CONSIDERED TRUE PARASITES. HOWEVER, THEY ARE OF FREQUENT IMPORTANCE AS ROT 
FUNGI WHEN MECHANICAL INJURY TO THE HOST AFFORDS AN AVENUE OF ENTRANCE. THE 
PHOTOGRAPH ABLY ILLUSTRATES THEIR ROLE AS ROT FUNGI. 

The dark spored members of the genus can easily be confuseo WITH ANOTHER ROT 
ORGAN I$M, RHIZOPUS NIGRICANS , UNLESS THE STRUCTURE AND SPORE MEASUREMENTS OF EACH 
IS CAREFULLY CHECKED. CONIOIA OF THE A8PERGILLI ARE BORNE ON BODIES TERMED 
STERIGMATA, SET ON AN INFLATED HEAO CALLED A VE5CICLE, WHICH IS THE EXPANDED END 
OF THE STALKED CON IDIOPHORE. THESE SPORE MASSES ARE NAKED. THE SPORES THEMSELVES 
WILL SELDOM EXCEEO 5 MU IN DIAMETER. 

Spores of £. nigricans , averaging II - 14 mu in diameter, are thus distinctly 

LARGER THAN THE ASPER6ILLI• SUPERFICIALLY, THE SPORE-8EARING SPORANGIUM RESEMBLES 
THE SPORE MASSES OF ASPERGILLUS, BUT IT IS COVERED WITH A THIN MEMBRANE WHICH 
EASILY BURSTS TO EXPOSE THE DARK SPORES ANO THE COLUMNEUA, A SMALL COLUMN-LIKE 
PROJECTION IN THE CENTER OF THE SPORANGIUM. 

Forms of A. Niger are important commercially since a large amount of the 

CITRIC ACID USED TODAY IS PROOUCED BY THE CULTURE 6R0WTH OF THAT FUNGUS. 


W. H. WHEELER 


























































The photograph shows the sclerotia op an apparently undescribed 

SPECIES OF RHIZOCTONfA ON A TULIP BULB. 


The sclerotsa illustrated on the Lycosis suls represent an 

APPARENTLY UNOESCRIBED SPECIES OF SCIEROTIUM. 


t 




Concentric Rings on Gladiolus Corns 


Certain varieties of gladiolus exhibit these superficial corm markings. 
The variety shown is "Jeanie", ano wherever it grows the same marks are 
FOUNO. The FLOWER STEMS PRODUCED BY THIS 6LAOIOLU$ usually show a creamy 
COLORED MOTTLING. ALL THIS SUGGESTS A VIRUS INFECTION, ALTHOUGH THAT HAS 
APPARENTLY NOT YET BEEN PROVEN. 

W. H. WHEELER 


Brown Concentric Markings on gladiolus Corns 

Several corns in a domestic lot of gladiolus showed this condition, which 
was only "skin oeep w . Cause was not determined. While the markings super¬ 
ficially RESEMBLED GLAOIOLUS THRIPS INJURY, IT WAS NOT CAUSED BY THRIPS. THIS 
MI6HT HAVE BEEN A MANISFESTATION OF A VIRUS INFECTION. 


W. H. WHEELER 















UROCYSTIS GUOSOUCOU AINSWORTH I|9 | UROCYSTIS 6 UP IOU CPU AINSWORTH ON GUOIOUJS 

{ U . ' Tii O iSLI ('RrQ'.TlH. ) ON GUCIOUJS CORMS ■ SHOWING INSICE OF CUT C#RM AND BASE OF ONE 

■ UNCUT. 




































m UROCYSTIS GLAD IOLICQLA AIRS., OR 6LADIOLUS CORHS 

SORI IR THE LEAVES# AS DARK BROWR BLISTERS PARALLEL WITH THE VEINS, l HH. TO 
SEVERAL CENTIMETERS IR LENGTH, EXTER0IR6 OOWR TO THE CORHS, AT FIRST COVERED BY 
THE EPIDERHIS, WHICH SOOH RUPTURES TO EXPOSE THE DARK BROWR TO BLACK POWDERY 
SPORE HASS; SOHETIHES IR THE HARVESTED CORHS AS IRTERRAL 0ECAY. 

SPORE BALLS GLOBOSE, 17-28 HU IR OIAHETER, EACH COMPOSEO OF ORE OR 
OCCASIORALLY TWO SPORES COMPLETELY IRVESTED BY THE CORTEX OF SMALLER, YELLOWISH, 
STERILE CELLS. 

Spores 6L080SE or slightly argleo, reddish browr, 11-16 mu ir diameter, 

SMOOTH. 

Inspectior for this disease is difficult because its symptoms are hot always 

PftOMIMENT OR THE CORH, BUT ARE BURIED IR THE FLESH. 

Marual of North Amebicar Smut Fungi, by 6eor6E w. Fischer, p. 219. 1953. 
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